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[ mm. i ] k * -> trttflpr &@<*z>sm4 

una*- * Ktitt;sn«SB4H$ft££f 4 tc 
j; o . - * ®Btift* wm u ttWw&Btsft mm 

mk aniBM 2 ©sfcfc tb* is* ^ 8 /j s n& -> op ^it ^ 

- # <Z>«H>Bftft *±» § -tt & i # , « 

ft* ±ff * * . MGim^ - * © Aftera *t» 
$ # * 4 * , fftcwe^etK j: tr*»6nfeM*WP 

|ij!a*~ * KtoA3ft£l^JiT6ft?:&ffc3'i** C 4 k 

£0. s%*~z<o®W&z$muxW^<m&z%i® 
PBKtflXl**-*** l later 

<Dft«»ffiAT*»2 OBIEHWH*fili, 

inaKMaxit* - * hwai&mmc x® 
&bxi*>himicx. wsafcguiii*-*** ib(£^& 
rate h«!2M 2 ©pf&ftSi^&fc ^ ffi * 5 n& -> 01- *e ^ 
©rocs^c&&m*~*<D*©4 * 
@gft&#a>m s^cj«^mB4eiu£VKtt« 

@f£ft4^U<fc&H^li^f*ft£*«>, B-IWB 
&|fc$> feftttfeASttft* IStrff CXB-WSrB(Eft^«P 
ftf & ftS KB- r>'lsl - 8SH#|51 s^SFfr fl.-. £sMS 6*151 

http://www4.ipdl.ncipi.go.jp/NSAPITMP/web411/200502250: 



(2) 

2 

[ is*js 3 ] *- * « «fc o triwrr assets 

ftttlftCfcl*?. 

pta*- * (cai*sn4jg^HS5ft?:*ffcSHi5 

J:0. tt«^»CDBtKft%ll0i/t:i(MM)BKft 

fiiaiftiaXI** - * ^HxicmmmM 
is b x t * f , pia^Xii* - * a* i P 

■K b«II5M2 ©@*Kfcffi* ifc* % a /J 3 ' W 
BC»«*«>A:f*, «^0«*ffl*iMSft*# 

20 mmwimwz&®zmmmm%t, 

«'l WB«sft * & fiyd»i*B*Kft«: WW h * 
ff«Ma^ft*«WB^*fe«/I^Wli*BftftK 

Xi**- *©¥*aaft*«:SW , s'*¥«iiB*Kfti< 

i. 

fiiar^iBtsftaiw^e^ <fc -? t:*»6nfe 
30 stvc t -i > * »W*iba» ^<oft*«i»ft 
«ai^i§a>f=>*- ^^a^?-r^< sN^Js&ft*!^ 

Bttft»««»£, 

RVmffim t KH^^-C tg^HiSft 

40 wtwmwt ximmmw^micx 

5743887394.gif 2/24/2005 
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3 

flit, "CI »telWIXtt*-*3W 1 laM£f& 

HBK M£» 2 ®Bttlftffl?iK* h £ n £ n & } f* 2(1^ 
©flWKUt-^, »*C«W»ltt*- * © t * dT* ®66Bff 

t. 

x&*~ *ct>?i«ftfc*8i»r*¥*siaftftfliiii*s 

maWi*a»8W*flfcR: J: r#*> 6ftfc *© £ * © 

4. 4 w<~*SJ»B&^SA$ft^*t^J$6« 

^ > ; <~ * ffii >-t * - * * 6 ffi^ $ ft 4tiH* 

£ * AM*. feflMomiftMaiittL 
http://www4.ipdl.ncipi.go.jp/NSAPITMP/web411/200502250: 



(3) m^S-BOA 

A 

# 1 & £ -cow tCC ®«iXi** - '> v>&® 

mmm ic rm mx.it* 

[ IgtfJf 6 ] *- * (C «fc o rftfPT 4a^©[ei 

ft*atrw8i«e*£*K:*i/< ft 

$ . a^Xi*^^ * ^ 1 PlsT 6 S t?©B tC'C 
«9Rtti|feK8HkifiltK * O ^ 4 * 
*««Bfcfc*t8'CHDfft*ei6*K*0< ft* 

[ 0 0 0 ! ] 

0 * - #OHIEISsWWIfflS ft*«i©B*6irti9l 
[ 0 0 0 2 ] 

^ 6 ^7 1 ©> ^ >S/+ 3 r 7 2 «:«*-»{ 
3 6ft"C<r»*. X. > Y > 7 h 7 2 *C 
30 a-y74*WC*feft, >i' + ? h72*l 

^«7 i«>&»©*ijffli?:tf j >®aa^a7 5 
&&gftia&;S7 stents ^>*-*7 3©aies 

Stf-Sfe«>©'Y>^-*@IIS7 7 74®t*&ft*i 
(C. ^ > / *BB 7 7 1 l«W ^BiliM^ 7 8 *i 
40 ft"Ci»&. 

[ 0 0 0 3 ] tttmofn^i 7 5 i»»ia*isftfc 

D^^(C*^i»t'pf^>t'*' 7 t-7 24*§^@ 
6 0 0 row) KrPI§r?tf&tS<&l5i 

5756574572.gif 2/24/2005 
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5 

1* l Bfc?**K>W*«5ftB4^BIIBti»7 6tcft 
ifrKh $ ttfcf* . t*«w s n*> * -c©n 

[ 0 0 0 5 ] * Of , ->f-f>W7h72 

§&? 7©a-{ 9?>9Wt*:&< l/fHift***< O, 
>W>*-*73 0!>WB£««:±!pI 5 1* f fiMBtifc 
4 |aj 0 ccf £. X, >W > f 1 7 h 7 2 c^^SEiM* 10 

7?©;w?*>y#J»4£< ofjg8»&e< o, > 

[ 0 0 0 6 ] 

[SfitfKfcOJ^raiPIBJ 4C*T\ MS? 14> 
->W > W7 h 7 2 # 1 Bt£?&H£*6tireBIHb» 
S> 1 0 0 r P mlJfS'ttfcOTfcSttfcg 0 
3lBi»S7 5itifcBft&<re*BKtWi»£K7 
eKHtfj?*. 1**4, sHKSfl&57 64* 1 0 0 r pmlff 

7 4^^ ;'^>^*IJl>f 4. CC>4#. «|7 1©^f^ 

* 7 3 i*f < K iiSfc^ h C tifiX- B ft 
[ 0 0 0 7 ] *©fc«>, ->M>*~*?3 

(Bt1rU». -i »<- *HIS&7 7 CvU n« 
«*f*ikU 16*87 H&jHEtffrjhSttf 0*5. 
[ 0 0 0 8 ] ffi VC, atS7 1 0>jt A >l/t7 h 7 2* 
1 BIW &H£:ttt(CtittBKftft±ff fc 9 TR3 
1ifc9tf*e4#'C*ft<r»£l^BMJWb*. 3?.. «K 
->H 1 7 h 7 2 J* 1 B£?&Ht£ft«B«£**ftzift 

7 2 ©jE« ftBKftt WBT & C 4 #f * ft U BE -5 

ft»tC±ff**. -'U-Xff^Cg^f ^-f^i'*? h 
7 2®Bfc&S:fcS'$'*4. ->U>W7 t7 2®Btt 

t*# jsfc &t&4*Et*i!i*±B -jTii^f^-fa 

~h#^tf*£^BMra«b*. [5J0<, 



(4> tm¥8-eo4 

6 

ft»K5Effc$tff 4>, efi»«*w<-s/ a - h 
> a - h Oft t, » J: 5 Kt* 4 C 4 DK- 

[ 0 Oil] 

*>. mm.\nm>^mkt. ^tucx^xwt 

^m^z&Atei&z>z.tK.&<i . are-*© 
^BiiiM o f iMiDSfcfte ittw * ^ > * im 

4 . HGOftXt*^ 1 B<W**K>M* 
ffi^T** 1 <Z>Bssfcffi*&4, i5!a®«£Xi** 

i b*w ;<,a> xft # *g(r*c!)»«w a^-r 

ft:tt«Bftlk«: finis of ^hWc x , nett 
1 BlKT«M(Cll9l3»r209Bl£tfEtt^ 
A3ft&^^xft#QHM«:af^^f KSftXli* 
* ir*CE>BPrB(S»*3*«>fca. abfcaw 
■$B6K«3fW>. SMttB%ft^6«^KiSB 

KrB©fc^«Hf r*WH» Wf«i«t 
Ki. ma®l«s:ii j e-*«;4§^BISS*±ss 
* . «g«#^S(c J; of #«> & ftfc:8M«Ptf 
tec ^ > .» <- > Si^ft-frtcffiAS 

«rTr« $ 14 ^> <L * , «WftttE*RK: ct: ^ f ^«>6 
30 » W^f «iH*!«: f * MO^J3t«: Ji t *f 

«rflA fc C 4 £ i Sh* 

[0 0 12] Ii*3§2ia^C#^li. ^-^tCct: 
flrr*tt«©B<awW»»KKifc^f . pIB^e- 

OPlili 0 f moBKIk^SQtf^ & ■< > 

^et 4 , miaMRxt** - * * s i B*s* 

Alt^*tUAT**l©B(E(ftffi#«i, IWBI» 
^e- 1 B£T*HCC;-s*X««:MS<I>»tf 
40 < r«H2«>B1E(flttm&. WattiXtt*-* 
*a?>6nfc^BIS»(Cf BSOf t»-Si*SIKf 
iiisisii*-^* i B«-r&Bitc:iisas2©Be 
9A> *> fH * * h * > w eoHlwc e^t » t & 
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7 

^ > ; <- * mm? * - * k aw? s n* flftja 

[ 0 0 13] M#93£$®&?93tt. *-*KJ: ^tTSft 
APT -Sa^[aifeil$iJ^g(C t, >'C. - * iC g 

<7>[eifci&£*ljfSII Utr«i©BiS»*M»S'* ^ * 
ttiM^K £ > WlflBHSXi**- * 1 0*6'*' W 

? * sn 2 o>m$m&~mt . w&am * 
6nfc«H^B*sftKi , c 0is <./ r ^ *i*anc*c . n£ 

«*» 6 ft ft $ JvC ^ & *&^H?6i!tSW|3W8a 4 Kg"? 
# aj£J^fe«>*e«4i«:iS3r$' (ilWHIll^i, 15 

^ > ; <- * usi^atr jqc ^ * - * tc ay? $ n* ahm 
t * WiilttMT«iK:r*««**it*»Ki: 

http://www4.ipdl.ncipi.go.jp/NSAPITMP/web411/200502250: 



(5) «HT8-6 0^ 

xi** - * # i ngjis-r ^fUKcmsin 2 <?>isi$5 
gt* 6 ai a s n* ^ ^flr<w>Hi»K e^i * 

>0^©i*^*©WB*lia«6iBt*3Kie>fc». 

» 2 ®Ertsf»ttai*«^*> tti^? $ n* v'u xft # 

%<o\mz\t*-'?v>**mmLt. tots* 

ffm $ nfc«fflM»Hfl»4 . ^ <- 

A 5 ^ its^fflffiswayiWBvW t teat-*, > 

n* flMBrjafftSft *T» $ i* ^H^IUM^it 4 £ 

40 irrmmvmmmmmcis^x. moa 

Pltet***t?C0iatCraSN»7l±*--*«BSIwH(i: 
3825397034.gif 2/24/2005 
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[ o 016] is*f eis^cMii. tcct: otrsij 

apt *«sa©giei«i!!fiap*stc fei'-c . atioAKedtt 

~*©RH#B£&©&ffc£££U ®$Xi**- 1 

mi? h * vcomtcxmzit* - * <D&nmiw'k 
%mi%u^ u >£ &7-j&nmi&*:m 

*-*#\ @(£T&* t?® Mtc "CttW 3?.li*--> ©Riff 

ff-cHMS^Bltfcjc^i/ < &&sjuftim(C'cftttB 

K# *T» $ -aWIXtt*- * ©BISK *T» ZitZ 
[ 0 0 17] 

BfcfcE^K* 1 6 $ ft £ W Aff #©* 0 > h &?7 
^ £ £ 4> tc , 2 ©.' 01 Aff #©Ji 

tfcK g-^t > -cKWix ti* -*©•?-©£££* ©i$b$b$ 

fo i*r . m ©BftHKHra* 6 $ n * •> <^ 

ft£T 4 Miff* #»fc». ftAflMflSfc* MtttPv 

[ 0 0 18] JB»«^ffl*«l«SM»Rttt-** 1 Bft 
? * * tflfflK ®«IXti* - * ©*&<&Bi5&&±^ $ 

* £ * , * 2 ® Btflfctt^m* 6 a /55 n& / *<r^ 
©*> * > h x*Mnmmv&¥fe u . 
i*£tf«w&*re 4 > <- * flft 1 "C * - a tc a 

#S§t&gt8Xi**-£j!> s l BtKf **-C©fflcc»WSXti 

#«t*> £ ft£ -> W * ff^©^7 •? > HSKS^l >T 

s^sf^f . m mm^mn x-j^> <- 

http://www4.ipdl.ncipi.go.jp/NSAPITMP/web411/200502250: 
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[ 0 0 2 0 ] tt#W2£fe®!MtC«J::hK, tiM 
£fc*J:}KH^<-* SflSD^JSli* - * ©Bfi 

6. 31 2 ©BIE*tfi#«S*lM*Xli*- *■» 1 0 
Htc jfflfc©*t©; v'L- Mt n £ ffi^f ^ , VW/WE 

oi'^if^©* > r * o'£-'N8 
[0 02 1 ] S8i&*J»^&li®SXi**-*# 

«s:t«* - i Bts^* * r©««:iii»xit* 
a /j ^ n^> > op ^« ^©^? •> > \-rnc s-^t * t» 
- * cc ffi tj z n*fit^«fftt»*Ti» $ ^ 

30 [ 0 0 2 2] ffi ->tT, WIXI**- 1 BfeT 

-mB*BiKl!l£ a 4 * "C©HCCttttS:«* - * © 
©±**s*f*>ti*. ttttXtf:*-** 1 B?k^4 
W 4 B-ISi9@e«fc^ 6«'J«iffBlK»«:«t:B 
SS^BlKic £ a 4 * t?©W«c«K5lt**- * ©B 

K* - * ©Bfx&AHlfE 1/ . a^Xi*^^ * ©B 
^ J: < ±#X«T» $ * C £ J^Hlte £ w *. 
[ 0 0 2 3] NttV3&*®!H!fCJ:W*, 
40 £ at * J: ^ -Y > ^ y > aSP^Sli* - * ©fH£ 

auu-ca^©B$iii^*iJfMi-4o s i ©BS#tai 

4. «2©H*i:fef«#»i*ltt»^li*-*35fS 1 15i 
(836844228.gif 2/24/2005 
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[ 0 0 2 4]?.. 9?fl«MflM^&t*!H2 <z>m$£^a^ 



St*W#Mi^K: fe ^ r »4>HSftft* Wittfl8&c£ 

wt *ffl*Hasft©if«**aijirr 
[ o o 2 5 ] mmMmmtfflK%&*~*& i sis 

£ £ * . * 2 ©IsisfcSfM^ 6 g/3 5 fth t f* *il J# 
<7>* * > h ftK If^l' TfeAftWrMfctteu . «• 
•BtflWSrt-c ^ > ><- * ayjJi?6»!®*i**«: c ^ > 
> *ink«i tffi^ t:* - * tc ta* ? n&tittfljftft 

4«c c > ><- * js ^ i:* - * k a* ^ n& 30 

«H>«ftft*T»S'tt*. 

[ 0 0 2 6 ] ffi <? X , 813 Xtt* - * # 1 Bis? £89 oc 
fe« *g/|«»@iKlfc^6 &7:6£B#[ej$£ft £ ft £ i -co 

*oBftft*a*j: < jb»s:j*n»s # & c 4*ko*± 40 

[ 0 0 2 7] Ntt94£tt®£ll9(C£fti*, ^^isft 
4<t •S.-fc-'WC-/ >M-*M**»tt*-*®H*:»MMH 



12 

fl±ni«B4Sft : &igi:mJ t |5j-eSB#iBi$ift^^tf 

gtffi^ai^-^BfeSsfc&S'l *}BtB£& 
#^[5j-6§Bi^i$i^^tf-r^s@igf^^^ 

[ 0 0 2 8 ] X. 8WK^*Ki*32«>BlE 
m> h $ ft * >< A* »-cb-w» 

*8'CH0 { BI-Bi#B«S»«:iWf'S** * TWtf 

awt**. ¥^Bfeftaw^n!«*» 1 ©iii^^ai 

^rig|S^^ 0 iaigft?^^ii-t-©£#<7>a^3?. 

[ 0 0 2 9] Jaiftft*!lffll^«l*Bll8IS:«*-**£ 
■S* * * -CfllK NMXtt« - * ©«M^B*Kft *± 

> h mc &>\,* x&mtmzwm u , &• 

t » t *-c *- * ccm /5 $ n&IS^fl^ftf: 
^ * -C®fl|K«IXt»*- *«*4«<Sftt 
^© * $ > h »*C S^»«««:4*t L> . 

smriv <(>''<- $ tt A RttftcftMtKc r ^ > 

[ 0 0 3 0 ] ffcot, wixtt*- 1 essi* 
to« sH-esei^fta^fyasB^EilEftWc 

HSK@^fti«t6* tTOHKiHWiKll^^-C 
«»#±lf $ tl . a^Xi**- * ©lej$ift©±# 

«B#ii^ =& at: w |sj-egB#gi 
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i ft & s -c^niiiii wt tris 

a h . «tsx«*- $ & i aft? & s -mm tec 
ii* - '> 0tt*Bfctb»** i ft o . *<z*sH=j@tafc* 

[ 0 0 3 2] ia*JS 6S#©IW3K<fc*'il*, HMOM 

n^&^ar^o ihjw**?© 

^i^^S^a#is]^^ig-c#i:j t ^i/< ft*s-c© 

*®ENgft*JbffS<tt*. *HUU**-*#1H1E*'* 
tea? u» 4 ***>g.'hR^@lK»*®'<:SM&^@iKiit 

1 0 0 3 3] 

$ 1 mas J >*- $ 2 #RW ss>4vcc»6. C©> -Y > 
*-*2li3$l«l<J>;M>W7 h3K*^$tfCl* 
4. MC* 2 itCJ: 9>-f> 
S/+ 7 V 3 #B£U 1 «rlWP3 £ C i#*C* & 
J: 5 ft: ft tr* » *• X» *WI 1 tc 5 

*B@Mt ^£ ttiA (./ fe o . *4>i>*-7¥3 mom 
m i ^n^Mtti tswai"? * <fc *> k ft *c t * 

r p n> 0 *Sr*a^0sslfe r P m 0 1 , rp m 0 

[ o 0 3 4] may >t/ + -7 h 3 «:asr i %.zm2v> 

j e-^2ccj;o 1 clili5"?'S>^> s >+ - ? t- 3©@t3S, 
bp*>. !MicE>BlKft«fiittr&J:9«:ft'9t:<r^. e 

(., c . j- > = - ^6 4 > t'+ 7 r 3 * 1 B£? 

*i 1 8 0 WDA*B><A'*flWSG 1 #fitfj3ft*J: 5 

"7 h 3# i @fcf l fl©2tB^i*Att* S Q2ifi 
ft/i^n&.-t ^»{<:ft-rc^. 
http://www4.ipdl.ncipi.go.jp/NSAPITMP/web411/200502250: 



(8) ^¥8-6 0^ 

14 

Gl. SG2£&&bi::3> r D— ? 1 OKgtfj 
5ft:ft <? -a**. Ws£^0SS9 oci*^$ij^ 

ft m*At) $ n ^ 0 %«sx»a» 9 «t^si^ 

[ 0 0 3 7 ] X. 0tK!»Si]iHggK7Kt*<V 
jifeleiBS 1 3 cc«HMs« 1 aaH&fcSft, 

dn^dt^ss^^sis i 4 ted: o-c¥?t(fc3 

[ 0 0 3 8] > t- p-7 1 OKttX^ ? ? 
S&l 5fl!)e*Ua^A^ 9?>^*^«A^ 

jair * k 5 ^ i e $ n-c c * b 

VW& \ 5©B^l/ftl*^«Y??>y**<rX-Y 
?SI«IO, 4t^Jffifttkf Oift 

[ 0 0 3 9 ] UMi 1 1*, 
30 Y>i^7l3 £tittB6lfe «■ p m 0 ic-ciilis5 

> hn-7 I OtCflBA'*'*, a>|-p-5l0« 
^(I^ccS^or ^ > *s 1 7 h 3 %tt«B4E 
m 0 Ktr^is^ A:aM>HH^S{ftifi 1 0 

la-7 1 Ott K 7 ^ 1 6*/VUt"^>' f < 

mm 1 1 tefctf * a a ■> f > *m& 1 s <^>ii* 

40 A^f^^lSWX^^^yWItiJ:^ 

[ 0 0 a 0 l ?S^il?£#!r f 0 <t ft « W * Hi 
3857256553.gif 2/24/2005 
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HvMffiHI t z KU^tT.* -< > s >-f ^ h 1 W^m^iM 
r pml &?$£?•*,* ft ^tV*, CWftBlKft* 

r p m 1 (rprn) = 6 O/firfflWI t z 
t*, 2 tl^^Xjf^- S G ! <D 1 ' **» h'*fi> 

fcrpml ^>W?r3<*> 10 

¥fc)|eis£& r p m 1 = 6 0 0 (rpm) £ft* 0 
[0042] LZ.*>X\ »!©/W»t7h3^1 
W&tiM KM* U ft I 'SsMi^liV^ il $ ft 

ft *«£, >w * 2 r <a> < 
ft*, f *<t. jij>*-$2o>-?*<' t )&fr%z.xim 
mm !■ p m 2 ttni>r * . wmmejc * o 

-^scc^aaiin^tfcf^ft*. ?*£. 20 
>*- * 2 o>r^o a?^^ot:isi*ia*K*!t r p m 2 tt 

£j»T* 0 Sto'C, £«<PrtfF(C J: D>^> s >+^ I- 3 



[ 0 0 4 1 ] 

< 1 > 

!S!ike^ ft ^xv*o 

[0043] 3>I"D l 0 liZtt^**5 

■fe ? *©ain*A* ^ n* a ib^.'i- Aft # 
<r>^^> h^r?§9p"?*J;-5i"ft^i:ci*. -t-i/c 
2tl^.'^ff#SG!^A^$n*i. #£>'*7* 

I'*. X, 2>hC-7 1 0l*Z»"i**<MS 

aaj ^ n, -X© z f s-> *it^ s g 1 #a*> $ n 

EP*> . >^>i'+7H # l B<£f *M«: 1 8 0 
tB^^Aff^-S G2<^> 1 H«©A»''!*A«^W 

t A fcltSr? *^: J >^ft^ , C^*o 3>N-7 

A tg; <4 * OTKMBMHl t a (C*-* »-c-»t ^ > f 

3 £ a £ irois^iaiaft r p m 2 &?n#f 

Kft^Ttr'*. c©«i#¥*!3@ftlltr pm2li < 
tcg^t»t2> 1 OdftWr*. 

[ 0 0 4 4] 



«)^llr pm2li£ftr*C£Kft*. 5?.. 

BS}H#@iK^ r p m 2 <rw») = 6 0 /BSffiJHFS t A x l 8 0 - < 2 > 5£ 



*A«>w*m^sc2©& 

^min t a m . 5 < m $ > c £ * 3 > v 
a-yiomimrtt. &3>tv-? 1 ot* (2) 30 

^. >^>«^+? h3©«B9EI<£«tr paa2=W66 7 
(rpm) ift*, 

[004 5 ] 3>lP-7l 0 ^ >Vt7 h 3A4 1 
@CT*Hoe©4 * 4T#«EW ^ >i-M'7 h 3<5C'SSB#lsl 
fe^ r p m 2 «fcKBia<S* r P m 2 ^ 

«bkift*«*Wi»@ft»MAX r P m2 , 

r p in 2 #**h£ ft*ft/J"«5B#0iaftM i N r p m 
2 r P m 2 £*S^I1IE8 r P in 0 ti&% 

I, < ^*HHR«©sk»H r p m 2 £*tf>* 0 K«C, 3 40 
>hP-?10«Zfi> Xif^ S G 2 j»AA 5 ftfc 

> >^ + 7 h 3 &®±&mmmM A X r p m 



A & 01 Mm S G ! V>t> *> > I- IWN I £ ftn 
> f + 7 h 3 (ommM r p m 2 #ft**tiB 
A X r p in 2 £ft 0 , Ati- v'UAif ^ S G 1 
tfc^ N 2 £ ft *>t*pf ^ > iM- 7 I* 3 ® tifl$il«& 
2 #i|g-KBviai3K H r P m 2 t ft 0 . MOC 4 A 
Aff^SG l©*f> h»*!N 3 £ftn^W> 
h 3 mBvSIES! r P in 2 #&NMBttfeM I 
m2£ft*o 

[0 04 7 1 *1/ tT, 3> hD-? 1 OlflBWW 
HSMAX r P m 2^6ft'J4)ivBiaKM i N r P 

««HGiWE0, ft*«WB*6*M INrpm 
g*B^@iaSMA X r p m 2 * "C© JW h ^ ^ 
{'1*3 <> ■?*^^.t^HTOG£*lfiE 

[0048] s. mnmmmmHGian,^. 
p-7 i oitAtt^oixm^SG f KS^i»r* 
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&**C«Mil*JIIWWTl*Ht r 1. m-^m&H 
r P ro 2 *> t>&±&mm&M A Xrpm2i4^r 
092tl*ftgfTfiHi t r }K£ 

±ac * t , h a - 5 i o \&%%mm. r p m o t*r 

ir^JaaS» f 1 = f 0 x r pmO 1 / r p mC 



(10) <&ffi¥S-Q01 

18 

*mRGrttCtot**iai— KB*@4S*!tH r pin 2 ^6 
B#[ej$£&MAX r p m2©Mtcct5*@«» r P 

[ 0 0 5 0 ] C<Ot * , s> Y P~? 1 0 li*SM> 
r p m 0 , fe$WM& f 0 ».0*r«H>iHSfK r p 

i ££H-?uc#flH*Hfcifc f i * < 3 ) mem 

[ 0 0 5 1 ] 



<3 } 5^ 



1 0 0 5 2 ] * l/C, a> h O - 5 1 0 I* A»***« 
^SG! (C«^«,»t:«*l»Wf«*eiRGKtoW*R-iS 
£@&ftH r P m2*&*rt«B#H<5»MAX r pm2 

^ S G 2 4>&£ A £ IWtWiSR G K to W 4 R-* 
B#[eifeliH r p s»2 4 tt*tMb»Blt; Atl 
Stf Zffi>M*flWSG 1 . S G 2#3> h O - * 1 0 

% 1 6 -Sr/M/C $HS& 1 5 ©X ^ ? ? > y*0 
m\ri\ tiHMffiftft f 0 £*ftK*flttfe f i 

nmc o <v teas-*, »tr*toi/ . * 2 «uunttfTX 30 



[ 0 0 5 3 ] fcK, ti&l ©SKSttia^SS 

n* tftstig* r p m 0 &rm $ n-c tfttttBtc 

in 9 2 i . a > h p - ? 1 0 t*l!ft@£g* 

0 £«S4S«StEKfi r p in 0 2 i 4tt# b . 

1 o *ani»»tfl««H Gp!tcr^5-ti& J: -5 

^tf|l^HGP3tCtoW4|5j-KB#[si$ii?H r p 

p m 0 &$r*§£@l£fS r p ro 0 2 it* * J: ^ tcflc 

[0 0 5 4 ] C©i *, 0 
r p fl^ 0 , ^^^?JSISc f 0 ^.O'lfrig^lei^ r p 

2 iKS^^*C|S-*&^Hie» f 2 * < 4 ) ^OCg 

[ 0 0 5 5 ] 



ftffittAiftft f 2 = f 0 x r pmO 2/r p mO- < 4 > « 



;XK . ^ > h o - y i 0 «J^Ji?S^ f 0 < 4 ) 5$ 

^4 fd 2 *HW«^f l#ffl t h 2 TTIH 0 , trfl^la?^ 
f 2 K8E -S fc«W*f4»M 3 0 

[ 0 0 5 6 ] * UtT, =2 > h P - 5 1 0 liA»**A<! 
^fSG 1 K*r?i,»ra»»WTlHi«HGtCiBW*B-« 
[Hrp Ai2a>6fc'J«BS@tIg:M i N r p in 2 



ifrfg^H?Sfe f 2 £ ^ K K ? ^ 7€SS 1 6 

■ca -r ? > ^lsi§S i 5 ^ a -f ? > *mw?z 

[ 0 0 5 7 ] X. tfflKMflttfc f 1 . f 2 tc^M 

a. ^> h p-v i otcA/j^^i^^tt^zti^ 

* S G 2 6^©-» <Jl* Xff 4? S G 2 *5 $ n* 
2> hP-7 1 Ol**f*SH>JSaW»f 1. f2*^ 

<DfSW4^J^r*o C©fcS^, 2t@^^Xjf^SG2^ 40 CC&SOfcft. ^> h P-v 1 OtCA*$n&« 
2 > hP-7 1 0<CAJ7£ft&&=» hP-7 1 OiiA tS-'^t'^if^SG2£^©''v l UXff^SG2£© 
fr'<*xe^S G 1 ©^7^> h &II^T4 0 -t-U'C, A iU^mWHISfii t z tCg-^rpt ^ >i^7 h 
♦ft»<*^«*5? G i (D^7^> 2ttx~ic.l:*. temtrM f did I *Sai*& J: ^(Cit ^Tt^. 
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tZ3?u< t ZJ^iC? < - y><? twmt 6^:5 tcft 

iXK*& 0 

[ 0 0 5 9 ] £tC, ±E® A 5 (Cfltedtlfctliaatt 
r p m 0 tc*H£Ufc*§^@e*g^?:«®S®@K9 K 

S/jf i@i*ig®ag&9 ttf§^a£&<s ^*^*ftor 

h p - 7 1 0 t*i&«JB$& f 0 4 ft* ^ W<-*Htfjft 10 

i 6*/rot:»^^ ? 5©ia*U/ft^;w 
[ 0 0 6 0 ] HMMmk f 0 4 ft& A ^WtjI** 

«^*-*2e:Htfjsn. 2 awtbt: 

S/+ 7 h 3 # 1 |sitK*&gi<: Z*fl>t*a«SG 2 

^sg i &s^ss®ea8«:WfflHK:i:tijA"r*. & 
iB&KBa 8 i* a taaof z wxm^s g i . s g 2 

*<lftl/"Ca> 1 0(CffiAT*o <-(./£. a> 

hP-7 1 OttZfi>W*SG l©ZIB>W*flHH#H 
HNS t z tmt* 4 4 h K, C © Z tS-> ^.'UXff #B#fe1 
HHS t z &t>' < 1 ) ^icm^K'X^WmM r p m 1 * 

[ 0 0 6 1 ] =o I- D— ? 1 0 li¥$BftlR rpfliU 

K^Bietk «• p m o ±jw*u*a>*tttf$'* 0 

»r pin 1 4jg^a£i*r pmO 4#3gU'*§£. ^> 30 

i/. %%mm f o saier-*. x. **mm r p m 

1 4 J^His^ r p m 0 4 U < ft << 3>^D 
~? 1 0 i*A ^ 9 * > ?[siRS 1 5 CCfctt£X -f ■> ? > ? 

*f©* ?f > nmztf *> * <i s > y%Kik$n, 

^fy^mM rpffi! 4*l£lsiiK& r p m 0 t < ft 
[0 06 2] X. H2KSTJ: J >cc. 3>tP-7!0 

w 7 r 3 ©«©4 * £$<Dmm%m r p ms £ a*s 



20 

^■Jp^l-ft, P5-Ki»ai£»H rpiaS4ft&i 
ti^ ^PXif ^ S G 2 <D^7 > h Dtsy ft/N«^0 

[ 0 0 6 3] C©£ft«©«£, Atl^Jl'Xlf^ 
HfcO^N 1 4ftn«->f + 7 h 3® 
is^fc r p in 2 ftifcAJHrBGRM A X r pm2i 
AW^Me^ S G l ©3b •> > h tk#N 2 i ftft 
+ -7 r 3 MS$ r p in 2 #R-HRlvB 

rpm2ift-S. ItC, Atg-'^Xff-^SG 1 <0 

^ N 3 t ft ft > + ? V 3 <Dt@%mi 
m 2 3^S^MSB$S^tftM I N r P m 2 £ft£ 0 

[0084]*U, a> 1 OJtSTcK 

ftMAX r P fli 2*&«'J»WSB«H*M i N r p 

tteu ft/hwtectkM i n r p <m 2^6s^ 

<SKMA X r p m 2 * JW f- ^ ^ 3WW>* * 
tUttfWTtJWR G 4 IUTeT^. 
[0 06 5] X. S^M|?fTiIi|!jHGKfc^r. 

oi*A^^xfi#sG i«:a-5i*tr* 

aSSMAX r pm2^A|5j-6§B#P^H r P 

uz$X'0>m i M^M^tf^ra t h i . ra-ft» 

H r p in 2 3S**>*/MS^0e»M i N r p m 2 i 
T©JH2 WWfWrlSBI t h 2 Rtt 

nnmrnm gk.^*x. 2 > h d - ? i o 

2^6IH-e§S*|HiisiiH r pm 2 4ft ^5 r-©^ 
«^lfl#H trl, H-ISKiaSsiKH rpui2* 
S^lejislScM A X r P in 2 4ft "CCD* 2 US 
B#r«5t r 2*igsr?&. 

[ 0 0 6 6] ±SB0>J: ^ft^7i^> h 1 
in 1 *^B<E» r P in 0 4^l/< ft oTt'&tf 

a 3 i^-r j: 5 k , Hifei t ncfci >-c ^^$«iai^ 

^tt^a^SK r p in 0 J: 0 4> *^Sf j^aislfe r 

1 ic WIS* &^«B<S»fllwaB{J8E«BSS 9 

1 0ccg/?5nfe4*-So *^>4 
h p - 7 1 0 tiifftmim r P in 0 4*r*H^B(£ 

moi*tt«u. ■c-©^sa7>*?n#-r*o c©i§ 

BS^IeilK^ H r p in 2 t»6 f^JS^a^KM A X 

2 ©HK t:*H&gil£ia r P m 0 *tf^^aiKft r 
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ffiuoma* a turn* * . •€- g r . 3 > v p - * i o 

tiAti£t>'2ii3;v'l^{f#$G 1 , SG2#a> hp- 
? i o kiuhik \fl $ n^ci * , > r p - v l o ti 
«ft«Wf ««R G K fcl* *l5]-ft6*/a?6& H r p mi 2 

f 0 &*(fti*m*£*: 9<D**D* atcH^^CJt* 
I/. !|I2ll*ffttfTH«M t r 2 Ufci «Kt**HS 

*!ai&i&f i is&j:^ K^^TiiBSi e&fto-cx 

[ 0 o 6 8 ] X. *HH*J98ftfc f i a > 10 

I- P - 5 1 0 ft: Kl) ZftZmw 2 ffi-" Mm S G 2 

?»6 &<z» * ire s g s $ ft £ s t\ 3 > t- p 

1 K&lG&g*, a > h l 0 K/Jj 
$ft*fl$W>Z «>OU Aires G 2 Aafll 
G2£<&Z*8^A{re»IW»Rlt z £ ( 1 ) SCK*^ 
t^C > A > W ? r 3 <W<m&®L rpffl! £iPj£? 

[ 0 0 6 9 ] * Or, a> h p- v l 0 1*¥*JHIS& r 
p m 1 i $rtSK>|gM£fft r p m 0 1 £ G < w 4 20 

S. X, ¥*5Hlsl!t r p m 1 #*rfiHHa<6l* r P m 0 1 

1 %*ffcS-tt. ¥fcrtHfK& r p m 1 &«HS*B6ft r p 

[ 0 0 7 0 ] X. ->U>W7h3 ©TOiiSg! r p m 

ii*leiis*( r p at 0 J; ») 'i?tfg*lltK& r p m 0 2 

P - -7 1 0 itJl^ilsK^ r p m 0 i^J^Hs^ r p m 
0 2«tttG. C©«J^ta 
> h p - 7 1 0 #**W£tftWI H G l*JiC to W 4 19— ft 
H#[Bi$£$tH rpffi2^^Wii!^M i N r p m 2 
oiXBKirtSM^Biafe r P m 0 4WSM>B*sfc r p m 0 2 

tc-r 4 0 2>ha-7io t*tire@&£* «• p 

m 0 . f 0 &tf SaaS*@l£» rpinp 0 2 £ 

[ 0 0 7 1 ] a > h 1 Ott ( 4 ) jKICXM 
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Hlfaiafc o ©»ri**(8 (cit^'trn^ o, M2 a 

?H*H t h 2 £ «£j& u fc i * cc iMftt^Hifttt f 

[ 0 0 7 2 ] 3?.. grig*iljgit f 2K&IU/fcf£ 
hp-? 1 0i<:A^$n4®»7)O2tS' , v | l/^lf# 
:XQ» (I ^ S G 2 S n 4 * "C, 3 

i om^mmnt 2&stRu«ct*. 

il*^?JSil f 2 K&I! a > he - 5 1 0 
$ ft 4is*W> Z li-> W *m # S G 2 i ^ 

G2 tozfcWAmwzmm \z t (\) x 

jt J >S/+ ? h 3 ©¥^111^ r p m 1 

4 4 

[0 07 31 *1/^, a>hP-^ 10\t**m 
P m 1 ^m*B*Stt r P mO 2 i*i«l/< «c* 
*aK 0, ^l/<,Jt^K«>flS«H»* f 2 *0 
4. 7., r p m 1 *^FftSM>B<6«l r p 

2 ^^(b$ii. ¥^lsl^ r p m 1 £DHfi*BtE 

[ o 074] fae ^r, ^ >vt v h 3^ i n$5 

0?«.a»»?7flH*R G tC^C > > i'* -0 \ 3 <^>¥ 
Ik r p ai 1 *tfHftB&& r p m 0 1 i<:±#$€ 
4. C^S. > -i > s >-f ? h 3 ICfcfr&^W h 

#3 trt: 4»' * - * 2 <D®^.mz * j* - xm 

X* A > V * -0 V 3 <^fc|lBjtK& rpffl! 
»r PfflO li«0<f iCi^-C**, 
[ 0 0 7 5] X. ^ ■< >U**7 V 3 # 1 @*kT4 
Htf 97t ««H G tc f ^ > -> * 7 h 3 v>¥-*im 
P m 1 *W*0Ir^ r P m 0 2 KTr££tt"C<, 1 

•C*>>^>*-^2 £>IU$3(iiA A - XtCTPt b 
>>> 3<C^mmM r p m 1 £I^!H^S4E 
in 0 2 i^? 1/ < T4 C 4 * 4 0 
[ 0 0 7 6] COM, ^r-/W3H#ll 
fe1(<: . <rf ^ > t/ 1 "7 h 3 ®fg*@^! r p m 0 4 
¥^[11^1^ r p m 1 ^rifrJB^Iills^ r p in 0 1 i 
^m?iM !' P m 1 tcf 4 C itfi-C* 4 0 HttR: 
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2 £ ffok $ -tt X b St *> C t tttih* * C 4 #1?* &o 
1 0 0 7 8] X. ♦JUfcfllKfc^'tt*. H^M^tffl^ 
RGKfctt*R-*KrHte8*H r p m 
l»lA X r P m 2 ©feTC> 4 > 7 t- 3 V>mi$l$: 

~o. > > f+ v I 3 ©ttB$EI$& r p ra 2 t»$*EI£ 
&r prnO £0fc7:*<ft^fc£aM h 3 <7> 

@tR»*r±ff3tt*J:5K:t,fco C©iS* t pW^>* 

[ 0 0 7 9] BttlC, **tt«CC*}Ci*Ctt, *A1Wt 
««HGKfct*4H-HW*lH»£«H r pm2*6ft*lfi 
HfHelfi&M i N r p in 2 ©lit?* -<l>> + 7\-Z ©g& 

< . >f > v t7h 3©eSB#Hife& r p no 2 jW§ 

<^@$Ii? r p ta 0 J; *) t><\*$ < ft * "7 

[ 0 0 8 0] 7. jt <f + 7 h 3 ©PStfft&lUXli 20 
T»Sii*©«:aiOfclH«*A«^*^«SG 1 teg 

^Cg-^O'^i-'*? h 3©®iK&<&-fc^Xi* 

*IS. Zft^aff^SGSfcttfUtfr, Aft'^xii 

h3©@*K«t©±ffXWT|58*i?ft>h. 2 
ft/ <^X{f ^ S G 2 ic J: -> X j* 4 > i> + 7 h 3 ©gitctt 

^ 3 ©@ k&£ ±^xi*rr« im^w 30 

~? h 3©lsliK^K*-^'-^^- H>7 h 

[ 0 0 8 1] **»#lK:*n,»t:it, Wfc 1 ©>' ^t/t 
7 h 3©@lslfe^$iJiJr^[eiis$ir(ai^g7tcs|±{ki,fc 

[ 0 0 8 2] **MH(C*}<,»'?li, «S^tH«RG 

MAXr pm2©BS0Ci:>V>W7 h3 0>@ft»*± 
IMtf^J^Kbfco C©ttCC, BgiWT«g«RG± 40 

•Ctxtt*, HK. IIII»|5tf«l«RG«>ff«<!>li«*SR 
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[ 0 0 8 4] 3?,. *3Hfcpi«:t}t*t:«. >•> 

3 ©B*k» *±*XI*T» 3 Hi &©<<:£ l, fctK* 

tec S# 4 ft 4 Bttft(cERIIfttc±ff ^Hi&J: *> 
p m <L ft - r 4» 0 , ft 40^^ 7 0 0 r 

i40fctH«K , CW»)'&itr6 5 0 r pmK±|f3 
. jt 4 > iM< 7 h 3 ©Bftft «r±» $ Hi 6© 
fc»WtCi:7 0 0 r pinK±ffSi44. C©*i^ 
8Rt? 6 0 0 r pm©@<£»*7 0 Orprail 

5/+ ^ I* 3©@lEito*6 0 0 r p in-C. S^.<!;ft 
»*! 5 0 0 r P as©S^. > ^ ^ > 7 Y 3 ©lei 
Tr*5ii4©{CSl/fc«,^rK0 5 5 0 
tc±W$Hi, ^'-{>iM'7 l 3©@!£ifc*T 
*©«caufcP»<:t:5 0 0 r pmtCTIHS'tt'C 

[ o o 8 5 ] ate, -^mmmic^xinmt 

&>. umtmr&o hskswa^k, c©s<i 
it h3^i@^r *rai*c*jt-»Tr. 

p-7i otiAtB-M-.u^ft^sG iKg-^^rm 

tr&mpt ht *©HHBSS@«S«tH r p in 2 R 
[• * 4 4 * ©|5j-e§H#0$£^ Hrpffl 

SC. -t©BB©<W«4ll*?««J«RAiT ^>o 3?. 
Ip-71 OttAft>M*flWSG 1 icm^z 

««r a rt K fct* &nfe«« ( «^ 

t^Ci*, g7^K*^liisi£MAX r p ns 2*^*E>fs]f£ 
^t. Bl— ftW@«s«tH r pm2 4 ft* STAPHS 
^jgfP^^B*® t r 3 *fll*f 4. 
[ 0 0 8 6] IsjJUtC, ® 6 KS* J: 5 K, -rf ■< > 
1 3^lH^1*4lS]CCfe<,^C, 2>ha-7!0 
i W S G 1 ICg-^i, >X%M V k fifii^fSBt 
©|sj-e§B$@$s^H r p m 2&cm# HjU ^jWI 

4 # OH-HBtBttft H r p in 2 *^di 1/ , <-© 
«4SglS««HA4^*. X, 3>hO-7l 

ti^^xii-^sG i ccn-?(,»t:aiiPfPiiHAi^ 

P*=«fM i N r Dm2^*MHr*'WfH/. Hl- 
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sr i ip^^wm. f o £2si/$is. *o>*mfi&ik 
nmmwmm t r 3k-cS!o , x»«JiiftM f i « 

[ 0 0 8 8 ] * t/TT, a> h D - 5 1 0 iiAtS^Afi 

t§4»J»£& f 1 4 U *^[aite$t r p m 0 ^rUril^iais 
&r pinO liUt:> , 'f>i^7 h 3 r p 

[0 08 9] C©»£, ;W>W7 h3©*ff MH> 
***** £ > f f v h 3 ©EHS»©±#f* 
Mttd-ti, >W>W7 h 3<&*l*h*i7rttfitol/a' 

(./ . .tit h A £ j^ltUD l/'C^K *WC *>t » f t> > -T > 1/ 
* V h 3 h )l !?V>l%mt£ tc.frT1y>X'$> 0 . Oft 
. > 4 > f + :U 3 <Z>lftttfitK&H r p m 2 t* itftS 

iftK f 0 *$r**H&» f 1 cc±ff U 'C <> -f ^ *- * 
2tittG>±#ffciflie<./t:i6S(lU >W»t7 h 3©H 20 
C&£4HiKtB£fc r P m 0 1 KAA-XK±W3'tt4 

[ 0 0 9 0 ] IS 6 K J: . >f t -7 r 
3 ©¥*5l§ltK& rpffl! r p in 0 4 4 -? X 
^*tt*T?, ttM t 2 cc-c tfH*B£ft r P m 0 2 4ft 
ftflftft'* 2> ha-? 1 Oltifr 

r P m 0 2 (CttfctfaiWgfcH&fe f 2 * 

(4 ) »Trfr#T* 4 4 <>K. ff«H8ffc f 0 

i»h < 4 ) «K*C*ii>^nfcSHS^JaS5lS f 2 

* . zo>m'j& gftnttw wwrivni t «• 4 k-c in 0 , 30 

[ 0 0 9 1 ] * t/C, a > h a - 5 1 0 ttA*B><*A« 
^SG i K^t»T«M*PKHA*a*U *©** 

f2iO, tl^lsiiKfe r P a* 0 &drig$EI5 
&r pmO 2L\sX* >f>i'*7 \ 3 ©WUra r p 
hi 1 SrmStt*. 

[ 0 0 9 2] £©*§£, > A + 7 b 30>m hA» * 
jWf to* **«*»&* ^> f * ? V 3 oMfcOTRt* 40 
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[ o 093] cmMK.to.*xit> usswrn 
* a >f * -7 h 3 <m$s& z.±m $ atctfi. c © 
©f£.s<?>iiii^ ■* i/ , * ©e wc r >' -c 

7h3©0is^*±^$tr*J:^u:UT4>J:t^ 
<. «H<l*l*HAtCt:-><^>^* 5 h3©0f5 

Vtci>\ £ ©*«rt©fiESfl>*«4gRlEl/. 
S©*«(C r > ^ >^ * ? h 3 ©Ih1$£|!(^T?$5 

[ o 0 9 4] #£*fc«K*sc>i:ii, > ^ t ^ 
1 B£?*HK Ati-'^'^ff^S G 1 # 1 8 0 fl 

G 1 <C&iMmi£foOX%ML>Xb£t l *o 
[0 09 5 3 X. «WIKtol'T». A«'** 
SG 1©57^> hfttClt^tiTfiAMneiElkM 
p m 2 , S4NRnsK«tM I N r P m 2 , H-* 
»Hrpm2. »»*«Ptf«W«HG. g^M^tf 
G. 9«ttM«HA, HJH*f**RA**fflOfc 
l/^c 0 L, tCo C <omc , A ti-' t^l Aff^SG 1 © 

4S*tCi5Id0ll(E(./fc4#. £7^&0itf£MA 
in 2 . ift/hRS$ia^«tM I N r p m 2 . Is)— e§S* 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By changing the command frequency outputted to said motor in the revolving-speed-control 
equipment of the weaving machine which operates by the motor The inverter control means which controls the 
engine speed of this motor and controls the engine speed of a weaving machine, The 1st rotation detection 
means which outputs a pulse signal whenever said weaving machine or motor rotates one time, 2nd rotation 
detection means by which only a predetermined number outputs a pulse signal while said weaving machine or 
motor rotates one time, In the condition that said weaving machine or motor is rotating at the command 
rotational frequency defined beforehand After asking for the occasional instant rotational frequency of a 
weaving machine or a motor based on the period of the pulse signal outputted from said 2nd rotation detection 
means while said weaving machine or motor rotates one time, A field judging means to ask for the maximum 
and the minimum instant rotational frequency, and to ask for the heavy-loading transitional zone which shifts to 
the minimum instant rotational frequency from the light load transitional zone and the maximum instant 
rotational frequency which shift to the maximum instant rotational frequency from the minimum instant 
rotational frequency, When raising the command engine speed of said weaving machine or a motor, the 
command frequency outputted to a motor using an inverter control means within the light load transitional zone 
called for by the field judging means is raised. Revolving-speed-control equipment of the weaving machine 
equipped with a frequency control means to drop the command frequency outputted to a motor using an inverter 
control means within the heavy-loading transitional zone called for by the field judging means when dropping 
the command engine speed of said weaving machine or a motor. 

[Claim 2] By changing the command frequency outputted to said motor in the revolving-speed-control 
equipment of the weaving machine which operates by the motor The inverter control means which controls the 
engine speed of this motor and controls the engine speed of a weaving machine, The 1st rotation detection 
means which outputs a pulse signal whenever said weaving machine or motor rotates one time, 2nd rotation 
detection means by which only a predetermined number outputs a pulse signal while said weaving machine or 
motor rotates one time, In the condition that said weaving machine or motor is rotating at the command 
rotational frequency defined beforehand After asking for the occasional instant rotational frequency of a 
weaving machine or a motor based on the period of the pulse signal outputted from said 2nd rotation detection 
means while said weaving machine or motor rotates one time, Max and the minimum instant rotational 
frequency list are asked for the same instant rotational frequency which becomes equal to a command rotational 
frequency. A field judging means to ask for the heavy-loading field which shifts to the same instant rotational 
frequency again through the minimum instant rotational frequency from the light load field which shifts to the 
same instant rotational frequency again through the maximum sequential rotational frequency from the same 
instant rotational frequency, and the same instant rotational frequency, When raising the command engine speed 
of said weaving machine or a motor, the command frequency outputted to a motor using an inverter control 
means in the light load field called for by the field judging means is raised. Revolving-speed-control equipment 
of the weaving machine equipped with a frequency control means to drop the command frequency outputted to 
a motor using an inverter control means in the heavy- loading field called for by the field judging means when 
dropping the command engine speed of said weaving machine or a motor. 

[Claim 3] By changing the command frequency outputted to said motor in the revolving-speed-control 
equipment of the weaving machine which operates by the motor The inverter control means which controls the 
engine speed of this motor and controls the engine speed of a weaving machine, The 1st rotation detection 
means which outputs a pulse signal whenever said weaving machine or motor rotates one time, 2nd rotation 
detection means by which only a predetermined number outputs a pulse signal while said weaving machine or 
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motor rotates one time, In the condition that said weaving machine or motor is rotating at the command 
rotational frequency defined beforehand After asking for the occasional instant rotational frequency of a 
weaving machine or a motor based on the period of the pulse signal outputted from said 2nd rotation detection 
means while said weaving machine or motor rotates one time, A field judging means to ask for the maximum 
and the minimum instant rotational frequency, and to ask for the heavy-loading transitional zone which shifts to 
the minimum instant rotational frequency from the light load transitional zone and the maximum instant 
rotational frequency which shift to the maximum instant rotational frequency from the minimum instant 
rotational frequency, A transit time operation means to calculate transit time until it shifts to the minimum 
instant rotational frequency from transit time and the maximum instant rotational frequency until it shifts to the 
maximum instant rotational frequency from the minimum instant rotational frequency based on the pulse signal 
from said 2nd rotational frequency detection means, An average rotational frequency operation means to 
calculate the average rotational frequency of a weaving machine or a motor based on the pulse signal from the 
1st rotational frequency detection means, That weaving machine when asking with said average rotational 
frequency operation means, or the average rotational frequency of a motor, The command frequency from the 
inverter control means currently then outputted to the motor, A frequency operation means to calculate a new 
command frequency that it should output to a motor from an inverter control means based on a new command 
engine speed to newly change, That a command frequency should be changed into a new command frequency 
based on the new command frequency calculated with said frequency operation means, and the command 
frequency and transit time which are outputted from the inverter control means When raising the command 
rotational frequency of a percent-change operation means to calculate the percent change of an inverter output 
frequency, and a said weaving machine or a motor, When raising the command frequency outputted to a motor 
using an inverter control means by the percent change called for with the percent-change operation means in the 
light load transitional zone and dropping the command rotational frequency of said weaving machine or a 
motor, Revolving-speed-control equipment of the weaving machine equipped with a frequency control means to 
drop the command frequency outputted to a motor using an inverter control means by the percent change called 
for with the percent-change operation means in the heavy-loading transitional zone. 
[Claim 4] By changing the command frequency outputted to said motor in the revolving-speed-control 
equipment of the weaving machine which operates by the motor The inverter control means which controls the 
engine speed of this motor and controls the engine speed of a weaving machine, The 1st rotation detection 
means which outputs a pulse signal whenever said weaving machine or motor rotates one time, 2nd rotation 
detection means by which only a predetermined number outputs a pulse signal while said weaving machine or 
motor rotates one time, In the condition that said weaving machine or motor is rotating at the command 
rotational frequency defined beforehand After asking for the occasional instant rotational frequency of a 
weaving machine or a motor based on the period of the pulse signal outputted from said 2nd rotation detection 
means while said weaving machine or motor rotates one time, Max and the minimum instant rotational 
frequency list are asked for the same instant rotational frequency which becomes equal to a command rotational 
frequency. A field judging means to ask for the heavy- loading field which shifts to the same instant rotational 
frequency again through the minimum instant rotational frequency from the light load field which shifts to the 
same instant rotational frequency again through the maximum instant rotational frequency from the same instant 
rotational frequency, and the same instant rotational frequency, Transit time until it shifts to the same instant 
rotational frequency again through the minimum instant rotational frequency from transit time and the same 
instant rotational frequency until it shifts to the same instant rotational frequency again through the maximum 
instant rotational frequency based on the pulse signal outputted from said 2nd rotational frequency detection 
means from the same instant rotational frequency A transit time operation means to calculate, and an average 
rotational frequency operation means to calculate the average rotational frequency of a weaving machine or a 
motor based on the pulse signal from the 1st rotational frequency detection means, That weaving machine when 
asking with said average rotational frequency operation means, or the average rotational frequency of a motor, 
The command frequency from the inverter control means currently then outputted to the motor, A frequency 
operation means to calculate a new command frequency that it should output to a motor from an inverter control 
means based on a new command engine speed to newly change, That a command frequency should be changed 
into a new command frequency based on the new command frequency calculated with said frequency operation 
means, and the command frequency and transit time which are outputted from the inverter control means When 
raising the command rotational frequency of a percent-change operation means to calculate the percent change 
of an inverter output frequency, and a said weaving machine or a motor, When raising the command frequency 
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outputted from a motor using an inverter control means by the percent change called for with the percent- 
change operation means in a light load field and dropping the command rotational frequency of said weaving 
machine or a motor, Revolving-speed-control equipment of the weaving machine equipped with a frequency 
control means to drop the command frequency outputted from a motor using an inverter control means by the 
percent change called for with the percent-change operation means in a heavy-loading field. 
[Claim 5] In the revolving-speed-control approach of a weaving machine of operating by the motor, change of 
the instant rotational frequency of the weaving machine to the command rotational frequency beforehand 
defined by the load effect of a weaving machine or a motor is detected. The instant rotational frequency of a 
weaving machine or a motor serves as min until a weaving machine or a motor rotates one time. Within the 
light load transitional zone until the instant rotational frequency serves as max, raise a command rotational 
frequency and the average rotational frequency of a weaving machine or a motor is raised. The revolving-speed- 
control approach of a weaving machine of dropping a command rotational frequency and having made it drop 
the average rotational frequency of a weaving machine or a motor in a heavy-loading field until the instant 
rotational frequency of a weaving machine or a motor serves as max until a weaving machine or a motor rotates 
one time, and the instant rotational frequency serves as min. 

[Claim 6] In the revolving-speed-control approach of a weaving machine of operating by the motor, change of 
the instant rotational frequency of the weaving machine to the command rotational frequency beforehand 
defined by the load effect of a weaving machine or a motor is detected. When the instant rotational frequency of 
a weaving machine or a motor is equal to a command rotational frequency, raise a command rotational 
frequency from from in the light load field which becomes equal to a command rotational frequency again 
through the maximum instant rotational frequency until a weaving machine or a motor rotates one time, and the 
rotational frequency of a weaving machine or a motor is raised. The revolving-speed-control approach of a 
weaving machine of dropping a command rotational frequency from from in the heavy-loading field which 
becomes equal to a command rotational frequency again through the minimum instant rotational frequency until 
a weaving machine or a motor rotates one time, and having made it drop the rotational frequency of a weaving 
machine or a motor when the instant rotational frequency of a weaving machine or a motor was equal to a 
command rotational frequency. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the revolving-speed-control equipment and the revolving- 
speed-control approach of a weaving machine, and relates to the revolving-speed-control equipment and the 
revolving-speed-control approach of a weaving machine that the engine speed of a motor is controlled by 
inverter control in detail. 
[0002] 

[Description of the Prior Art] The revolving-speed-control equipment of the conventional weaving machine is 
shown in drawing 7 . The Maine motor 73 is formed in the main shaft 72 of a weaving machine 71 . Moreover, 
an encoder 74 is formed in a main shaft 72, and whenever a main shaft 72 rotates one time, one pulse signal is 
outputted. moreover - a weaving machine 71 - this - the weaving machine which performs various kinds of 
control of a weaving machine 71 - the control unit 75 is formed, a weaving machine — the control unit 75 is 
connected to the revolving-speed-control equipment 76 which controls the Maine motor 73 and controls the 
rotational frequency of a main shaft 72. Moreover, the pulse signal from an encoder 74 is inputted into 
revolving-speed-control equipment 76. While the inverter circuit 77 for changing the engine speed of the Maine 
motor 73 to revolving-speed-control equipment 76 is formed, the control section 78 which controls an inverter 
circuit 77 is formed. 

[0003] a weaving machine - a control unit 75 outputs the command rotational frequency signal which rotates a 
main shaft 72 at a command rotational frequency (for example, 600rpm) based on the activity program 
memorized beforehand to revolving-speed-control equipment 76. The control section 78 of revolving-speed- 
control equipment 76 carries out switching control of the inverter circuit 77 to the timing based on a command 
engine-speed signal, and outputs the power source used as a predetermined frequency to the Maine motor 73. 
Therefore, the Maine motor 73 is controlled and a main shaft 72 rotates at a command rotational frequency. 
[0004] Moreover, an encoder 74 outputs a pulse signal to revolving-speed-control equipment 76, whenever a 
main shaft 72 rotates one time. It judges whether after a pulse signal is inputted, the average rotational 
frequency of the control section 78 of revolving-speed-control equipment 76 of a main shaft 72 corresponds 
with a command rotational frequency by measuring time amount until the following pulse signal is inputted. 
[0005] And when the average engine speed of a main shaft 72 is lower than a command engine speed, a control 
section 78 makes switching control of an inverter circuit 77 quick, makes a frequency high, raises the average 
engine speed of the Maine motor 73, and makes it the same as a command engine speed. Moreover, when the 
average engine speed of a main shaft 72 is higher than a command engine speed, a control section 78 makes 
switching control of an inverter circuit 77 late, makes a frequency low, drops the average engine speed of the 
Maine motor 73, and makes it the same as a command engine speed. 
[0006] 

[Problem(s) to be Solved by the Invention] by the way, the case where carry out a lOOrpm rise from the 
command rotational frequency which is while the main shaft 72 of a weaving machine 71 rotates one time, or it 
descends [ make / it /**]-- a weaving machine — a control unit 75 outputs a command rotational frequency 
signal to revolving-speed-control equipment 76. Then, a control section 76 carries out switching control of the 
inverter circuit 77 based on the command engine speed dropped [ which drops and 100-rpm-rose ]. At this time, 
since the main shaft 72 of a weaving machine 71 has large load torque, the Maine motor 73 cannot be followed 
immediately. 

[0007] Therefore, the load current which flows on the Maine motor 73 increases rapidly. If this load current 
tends to exceed the rated current of the switching element which constitutes an inverter circuit 77 and which is 
not illustrated, since a control section 78 protects a switching element, it will suspend the switching control of 
an inverter circuit 77, and will stop operation of a weaving machine 71. 

[0008] Therefore, while the main shaft 72 of a weaving machine 71 rotates one time, the problem of the ability 
to raise a command rotational frequency rapidly or not make it descending is. Moreover, even if it raises a 
command rotational frequency rapidly or drops it temporarily while a main shaft 72 rotates one time, since a 
rotational frequency is detected based on one rotation of a main shaft 72, the exact rotational frequency of a 
main shaft 72 is undetectable. Therefore, when a command rotational frequency is raised rapidly and the 
rotational frequency of a main shaft 72 is detected based on a pulse signal while a main shaft 71 rotates one 
time, there is a problem that exceed a command rotational frequency with the new rotational frequency of a 
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main shaft 72, and overshoot occurs. When a command rotational frequency is dropped rapidly and the 
rotational frequency of a main shaft 72 is similarly detected based on a pulse signal while a main shaft 71 
rotates one time, there is a problem that it is less than a command rotational frequency with the new rotational 
frequency of a main shaft 72, and undershooting occurs. 

[0009] Made in order that this invention may solve the above-mentioned trouble, the 1st purpose is to offer the 
revolving-speed-control equipment and the revolving-speed-control approach of the weaving machine to which 
the rotational frequency of a weaving machine or a motor can be rapidly changed by the time a weaving 
machine or a motor rotates one time. 

[0010] Even if the 2nd purpose changes the engine speed of a weaving machine or a motor rapidly, it is to offer 
the revolving-speed-control equipment and the revolving-speed-control approach of a weaving machine it can 
prevent overshoot or undershooting from generating in an engine speed. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention according to claim 1 
By changing the command frequency outputted to said motor in the revolving-speed-control equipment of the 
weaving machine which operates by the motor The inverter control means which controls the engine speed of 
this motor and controls the engine speed of a weaving machine, The 1st rotation detection means which outputs 
a pulse signal whenever said weaving machine or motor rotates one time, 2nd rotation detection means by 
which only a predetermined number outputs a pulse signal while said weaving machine or motor rotates one 
time, In the condition that said weaving machine or motor is rotating at the command rotational frequency 
defined beforehand After asking for the occasional instant rotational frequency of a weaving machine or a 
motor based on the period of the pulse signal outputted from said 2nd rotation detection means while said 
weaving machine or motor rotates one time, A field judging means to ask for the maximum and the minimum 
instant rotational frequency, and to ask for the heavy-loading transitional zone which shifts to the minimum 
instant rotational frequency from the light load transitional zone and the maximum instant rotational frequency 
which shift to the maximum instant rotational frequency from the minimum instant rotational frequency, When 
raising the command engine speed of said weaving machine or a motor, the command frequency outputted to a 
motor using an inverter control means within the light load transitional zone called for by the field judging 
means is raised. When you drop the command engine speed of said weaving machine or a motor, let it be the 
summary to have had a frequency control means to drop the command frequency outputted to a motor using an 
inverter control means within the heavy-loading transitional zone called for by the field judging means. 
[0012] In the revolving-speed-control equipment of the weaving machine to which invention according to claim 

2 operates by the motor The inverter control means which controls the engine speed of this motor and controls 
the engine speed of a weaving machine by changing the command frequency outputted to said motor, The 1st 
rotation detection means which outputs a pulse signal whenever said weaving machine or motor rotates one 
time, 2nd rotation detection means by which only a predetermined number outputs a pulse signal while said 
weaving machine or motor rotates one time, In the condition that said weaving machine or motor is rotating at 
the command rotational frequency defined beforehand After asking for the occasional instant rotational 
frequency of a weaving machine or a motor based on the period of the pulse signal outputted from said 2nd 
rotation detection means while said weaving machine or motor rotates one time, Max and the minimum instant 
rotational frequency list are asked for the same instant rotational frequency which becomes equal to a command 
rotational frequency. A field judging means to ask for the heavy- loading field which shifts to the same instant 
rotational frequency again through the minimum instant rotational frequency from the light load field which 
shifts to the same instant rotational frequency again through the maximum instant rotational frequency from the 
same instant rotational frequency, and the same instant rotational frequency, When raising the command engine 
speed of said weaving machine or a motor, the command frequency outputted to a motor using an inverter 
control means in the light load field called for by the field judging means is raised. When you drop the 
command engine speed of said weaving machine or a motor, let it be the summary to have had a frequency 
control means to drop the command frequency outputted to a motor using an inverter control means in the 
heavy-loading field called for by the field judging means. 

[0013] In the revolving-speed-control equipment of the weaving machine to which invention according to claim 

3 operates by the motor The inverter control means which controls the engine speed of this motor and controls 
the engine speed of a weaving machine by changing the command frequency outputted to said motor, The 1st 
rotation detection means which outputs a pulse signal whenever said weaving machine or motor rotates one 
time, 2nd rotation detection means by which only a predetermined number outputs a pulse signal while said 
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weaving machine or motor rotates one time, In the condition that said weaving machine or motor is rotating at 
the command rotational frequency defined beforehand After asking for the occasional instant rotational 
frequency of a weaving machine or a motor based on the period of the pulse signal outputted from said 2nd 
rotation detection means while said weaving machine or motor rotates one time, A field judging means to ask 
for the maximum and the minimum instant rotational frequency, and to ask for the heavy-loading transitional 
zone which shifts to the minimum instant rotational frequency from the light load transitional zone and the 
maximum instant rotational frequency which shift to the maximum instant rotational frequency from the 
minimum instant rotational frequency, A transit time operation means to calculate transit time until it shifts to 
the minimum instant rotational frequency from transit time and the maximum instant rotational frequency until 
it shifts to the maximum instant rotational frequency from the minimum instant rotational frequency based on 
the pulse signal from said 2nd rotational frequency detection means, An average rotational frequency operation 
means to calculate the average rotational frequency of a weaving machine or a motor based on the pulse signal 
from the 1st rotational frequency detection means, That weaving machine when asking with said average 
rotational frequency operation means, or the average rotational frequency of a motor, The command frequency 
from the inverter control means currently then outputted to the motor, A frequency operation means to calculate 
a new command frequency that it should output to a motor from an inverter control means based on a new 
command engine speed to newly change, That a command frequency should be changed into a new command 
frequency based on the new command frequency calculated with said frequency operation means, and the 
command frequency and transit time which are outputted from the inverter control means When raising the 
command rotational frequency of a percent-change operation means to calculate the percent change of an 
inverter output frequency, and a said weaving machine or a motor, When raising the command frequency 
outputted to a motor using an inverter control means by the percent change called for with the percent-change 
operation means in the light load transitional zone and dropping the command rotational frequency of said 
weaving machine or a motor, Let it be the summary to have had a frequency control means to drop the 
command frequency outputted to a motor using an inverter control means by the percent change called for with 
the percent-change operation means in the heavy-loading transitional zone. 

[0014] In the revolving-speed-control equipment of the weaving machine to which invention according to claim 
4 operates by the motor The inverter control means which controls the engine speed of this motor and controls 
the engine speed of a weaving machine by changing the command frequency outputted to said motor, The 1st 
rotation detection means which outputs a pulse signal whenever said weaving machine or motor rotates one 
time, 2nd rotation detection means by which only a predetermined number outputs a pulse signal while said 
weaving machine or motor rotates one time, In the condition that said weaving machine or motor is rotating at 
the command rotational frequency defined beforehand After asking for the occasional instant rotational 
frequency of a weaving machine or a motor based on the period of the pulse signal outputted from said 2nd 
rotation detection means while said weaving machine or motor rotates one time, Max and the minimum instant 
rotational frequency list are asked for the same instant rotational frequency which becomes equal to a command 
rotational frequency. A field judging means to ask for the heavy-loading field which shifts to the same instant 
rotational frequency again through the minimum instant rotational frequency from the light load field which 
shifts to the same instant rotational frequency again through the maximum instant rotational frequency from the 
same instant rotational frequency, and the same instant rotational frequency, Transit time until it shifts to the 
same instant rotational frequency again through the minimum instant rotational frequency from transit time and 
the same instant rotational frequency until it shifts to the same instant rotational frequency again through the 
maximum instant rotational frequency based on the pulse signal outputted from said 2nd rotational frequency 
detection means from the same instant rotational frequency A transit time operation means to calculate, and an 
average rotational frequency operation means to calculate the average rotational frequency of a weaving 
machine or a motor based on the pulse signal from the 1st rotational frequency detection means, That weaving 
machine when asking with said average rotational frequency operation means, or the average rotational 
frequency of a motor, The command frequency from the inverter control means currently then outputted to the 
motor, A frequency operation means to calculate a new command frequency that it should output to a motor 
from an inverter control means based on a new command engine speed to newly change, That a command 
frequency should be changed into a new command frequency based on the new command frequency calculated 
with said frequency operation means, and the command frequency and transit time which are outputted from the 
inverter control means When raising the command rotational frequency of a percent-change operation means to 
calculate the percent change of an inverter output frequency, and a said weaving machine or a motor, When 
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raising the command frequency outputted from a motor using an inverter control means by the percent change 
called for with the percent-change operation means in a light load field and dropping the command rotational 
frequency of said weaving machine or a motor, Let it be the summary to have had a frequency control means to 
drop the command frequency outputted from a motor using an inverter control means by the percent change 
called for with the percent-change operation means in a heavy-loading field. 

[0015] In the revolving-speed-control approach of a weaving machine that invention according to claim 5 
operates by the motor Change of the instant rotational frequency of the weaving machine to the command 
rotational frequency beforehand defined by the load effect of a weaving machine or a motor is detected. The 
instant rotational frequency of a weaving machine or a motor serves as min until a weaving machine or a motor 
rotates one time. Within the light load transitional zone until the instant rotational frequency serves as max, 
raise a command rotational frequency and the average rotational frequency of a weaving machine or a motor is 
raised. Let it be the summary to drop a command rotational frequency and to have made it drop the average 
rotational frequency of a weaving machine or a motor in a heavy-loading field until the instant rotational 
frequency of a weaving machine or a motor serves as max until a weaving machine or a motor rotates one time, 
and the instant rotational frequency serves as min. 

[0016] In the revolving-speed-control approach of a weaving machine that invention according to claim 6 
operates by the motor Change of the instant rotational frequency of the weaving machine to the command 
rotational frequency beforehand defined by the load effect of a weaving machine or a motor is detected. When 
the instant rotational frequency of a weaving machine or a motor is equal to a command rotational frequency, 
raise a command rotational frequency from from in the light load field which becomes equal to a command 
rotational frequency again through the maximum instant rotational frequency until a weaving machine or a 
motor rotates one time, and the rotational frequency of a weaving machine or a motor is raised. When the 
instant rotational frequency of a weaving machine or a motor is equal to a command rotational frequency, let it 
be the summary to drop a command rotational frequency from from in the heavy-loading field which becomes 
equal to a command rotational frequency again through the minimum instant rotational frequency until a 
weaving machine or a motor rotates one time, and to have made it drop the rotational frequency of a weaving 
machine or a motor. 
[0017] 

[Function] According to invention according to claim 1, to become a command engine speed, an inverter 
control means controls the engine speed of a motor, and controls the engine speed of a weaving machine. The 
1st rotation detection means outputs a pulse signal, whenever a weaving machine or a motor rotates one time. 
The 2nd rotation detection means outputs a predetermined number of pulse signals, while a weaving machine or 
a motor rotates one time. A field judging means asks for the occasional instant rotational frequency of a 
weaving machine or a motor based on the period of the pulse signal from the 2nd rotation detection means 
while counting the pulse signal outputted from the 2nd rotation detection means on the basis of the pulse signal 
outputted from the 1st rotation detection means. A field judging means asks for the heavy-loading transitional 
zone which shifts to the minimum instant rotational frequency from the light load transitional zone and the 
maximum instant rotational frequency which shift to the maximum instant rotational frequency from the 
minimum instant rotational frequency, after searching for the part which the maximum and the minimum instant 
rotational frequency generate based on the number of counts of the pulse signal outputted from the 2nd rotation 
detection means while a weaving machine or a motor rotates one time. 

[0018] By the time a weaving machine or a motor rotates one time, when raising the command rotational 
frequency of a weaving machine or a motor, a frequency control means judges the light load transitional zone 
based on the number of counts of the pulse signal outputted from the 2nd rotation detection means, and raises 
the command frequency outputted to a motor using an inverter control means within the light load transitional 
zone. And by the time a weaving machine or a motor rotates one time, when dropping the command rotational 
frequency of a weaving machine or a motor, a frequency control means judges the heavy- loading transitional 
zone based on the number of counts of the pulse signal outputted from the 2nd rotation detection means, and 
drops the command frequency outputted to a motor using an inverter control means within the heavy-loading 
transitional zone. 

[0019] Therefore, by the time it becomes the maximum instant rotational frequency from the minimum instant 
rotational frequency while a weaving machine or a motor rotates one time, the rise of the rotational frequency of 
a weaving machine or a motor will be performed. Moreover, by the time it becomes the minimum instant 
rotational frequency from the maximum instant rotational frequency while a weaving machine or a motor 
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rotates one time, descent of the rotational frequency of a weaving machine or a motor will be performed. 
Consequently, the rotational frequency of a motor follows and it becomes possible to rise or drop the rotational 
frequency of a weaving machine or a motor efficiently. 

[0020] According to invention according to claim 2, to become a command engine speed, an inverter control 
means controls the engine speed of a motor, and controls the engine speed of a weaving machine. The 1st 
rotation detection means outputs a pulse signal, whenever a weaving machine or a motor rotates one time. The 
2nd rotation detection means outputs a predetermined number of pulse signals, while a weaving machine or a 
motor rotates one time. A field judging means asks for the occasional instant rotational frequency of a weaving 
machine or a motor based on the period of the pulse signal from the 2nd rotation detection means while 
counting the pulse signal outputted from the 2nd rotation detection means on the basis of the pulse signal 
outputted from the 1st rotation detection means. After searching for the part used as the same instant rotational 
frequency which becomes equal to a command rotational frequency at max and the minimum instant rotational 
frequency list based on the number of counts of the pulse signal outputted from the 2nd rotation detection 
means while a weaving machine or a motor rotates a field judging means one time, It asks for the heavy- loading 
field which shifts to the same instant rotational frequency again through the minimum instant rotational 
frequency from the light load field which shifts to the same instant rotational frequency again through the 
maximum instant rotational frequency from the same instant rotational frequency, and the same instant 
rotational frequency. 

[0021] By the time a weaving machine or a motor rotates one time, when raising the command rotational 
frequency of a weaving machine or a motor, a frequency control means judges a light load field based on the 
number of counts of the pulse signal outputted from the 2nd rotation detection means, and raises the command 
frequency outputted to a motor using an inverter control means in a light load field. And by the time a weaving 
machine or a motor rotates one time, when dropping the command rotational frequency of a weaving machine 
or a motor, a frequency control means judges a heavy- loading field based on the number of counts of the pulse 
signal outputted from the 2nd rotation detection means, and drops the command frequency outputted to a motor 
using an inverter control means in a heavy-loading field. 

[0022] Therefore, by the time it becomes the same instant rotational frequency from the same instant rotational 
frequency while a weaving machine or a motor rotates one time again through the maximum instant rotational 
frequency, the rise of the rotational frequency of a weaving machine or a motor will be performed. By the time 
it becomes the same instant rotational frequency from the same instant rotational frequency while a weaving 
machine or a motor rotates one time again through the minimum instant rotational frequency, descent of the 
rotational frequency of a weaving machine or a motor will be performed. Consequently, the rotational 
frequency of a motor follows control of an inverter control means, and it becomes possible to rise or drop the 
rotational frequency of a weaving machine or a motor efficiently. 

[0023] According to invention according to claim 3, to become a command engine speed, an inverter control 
means controls the engine speed of a motor, and controls the engine speed of a weaving machine. The 1st 
rotation detection means outputs a pulse signal, whenever a weaving machine or a motor rotates one time. The 
2nd rotation detection means outputs a predetermined number of pulse signals, while a weaving machine or a 
motor rotates one time. A field judging means asks for the occasional instant rotational frequency of a weaving 
machine or a motor based on the period of the pulse signal from the 2nd rotation detection means while 
counting the pulse signal outputted from the 2nd rotation detection means on the basis of the pulse signal 
outputted from the 1st rotation detection means. A field judging means asks for the heavy- loading transitional 
zone which shifts to the minimum instant rotational frequency from the light load transitional zone and the 
maximum instant rotational frequency which shift to the maximum instant rotational frequency from the 
minimum instant rotational frequency, after searching for the part which the maximum and the minimum instant 
rotational frequency generate based on the number of counts of the pulse signal outputted from the 2nd rotation 
detection means. 

[0024] Moreover, a transit time operation means calculates transit time until it shifts to the maximum instant 
rotational frequency from the minimum instant rotational frequency based on the pulse signal outputted from 
the 2nd rotation detection means, and transit time until it shifts to the minimum instant rotational frequency 
from the maximum instant rotational frequency. An average rotational frequency operation means calculates the 
average rotational frequency of a weaving machine or a motor based on the pulse signal from the 1st rotation 
detection means. A frequency operation means calculates the weaving machine at that time or the average 
engine speed of a motor, the command frequency from the inverter control means currently then outputted to 
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the motor, and the new command frequency outputted to a motor from an inverter control means based on a 
command engine speed to newly change. A percent-change operation means calculates the percent change of 
the inverter output frequency for changing a command frequency into a new command frequency into transit 
time. 

[0025] By the time a weaving machine or a motor rotates one time, when raising the command rotational 
frequency of a weaving machine or a motor, a frequency control means judges the light load transitional zone 
based on the number of counts of the pulse signal outputted from the 2nd rotation detection means, and raises 
the command frequency outputted to a motor using an inverter control means in the percent change of an 
inverter output frequency within the light load transitional zone. And by the time a weaving machine or a motor 
rotates one time, when dropping the command rotational frequency of a weaving machine or a motor, a 
frequency control means judges the heavy-loading transitional zone based on the number of counts of the pulse 
signal outputted from the 2nd rotation detection means, and drops the command frequency outputted to a motor 
using an inverter control means in the percent change of an inverter output frequency within the heavy-loading 
transitional zone. 

[0026] Therefore, by the time it becomes the maximum instant rotational frequency from the minimum instant 
rotational frequency while a weaving machine or a motor rotates one time, based on a percent change, a 
command frequency will be raised and the rise of the rotational frequency of a weaving machine or a motor will 
be performed. Moreover, by the time it becomes the minimum instant rotational frequency from the maximum 
instant rotational frequency in a weaving machine while a weaving machine or a motor rotates one time, based 
on a percent change, a command frequency will be dropped and descent of the rotational frequency of a 
weaving machine or a motor will be performed. Consequently, the rotational frequency of a motor follows and 
it becomes possible to rise or drop the rotational frequency of a weaving machine or a motor efficiently. 
[0027] According to invention according to claim 4, to become a command engine speed, an inverter control 
means controls the engine speed of a motor, and controls the engine speed of a weaving machine. The 1st 
rotation detection means outputs a pulse signal, whenever a weaving machine or a motor rotates one time. The 
2nd rotation detection means outputs a predetermined number of pulse signals, while a weaving machine or a 
motor rotates one time. A field judging means asks for the occasional instant rotational frequency of a weaving 
machine or a motor based on the period of the pulse signal from the 2nd rotation detection means while 
counting the pulse signal outputted from the 2nd rotation detection means on the basis of the pulse signal 
outputted from the 1st rotation detection means. A field judging means asks for the heavy-loading field which 
shifts to the same instant rotational frequency again through a minimum instant rotational frequency from the 
light load field which shifts from the same instant rotational frequency to the same instant rotational frequency 
again through the maximum instant rotational frequency, and the same instant rotational frequency, after 
searching for the part used as the same instant rotational frequency which becomes equal to a command 
rotational frequency at max and the minimum instant rotational frequency list based on the number of counts of 
the pulse signal outputted from the 2nd rotation detection means. 

[0028] Moreover, a transit time operation means calculates transit time until it shifts to the same instant 
rotational frequency again through the minimum instant rotational frequency based on the pulse signal 
outputted from the 2nd rotation detection means from the same instant rotational frequency, and transit time 
until it shifts to the same instant rotational frequency again through the maximum instant rotational frequency 
from the same instant rotational frequency. An average rotational frequency operation means calculates the 
average rotational frequency of a weaving machine or a motor based on the pulse signal from the 1st rotation 
detection means. A frequency operation means calculates the weaving machine at that time or the average 
engine speed of a motor, the command frequency from the inverter control means currently then outputted to 
the motor, and the new command frequency outputted to a motor from an inverter control means based on a 
new command engine speed to newly change. A percent-change operation means calculates the percent change 
of the inverter output frequency for changing a command frequency into a new command frequency into transit 
time. 

[0029] By the time a weaving machine or a motor rotates one time, when raising the command rotational 
frequency of a weaving machine or a motor, a frequency control means judges a light load field based on the 
number of counts of the pulse signal outputted from the 2nd rotation detection means, and raises the command 
frequency outputted to a motor using an inverter control means with the amplification factor of an inverter 
output frequency in a light load field. And by the time a weaving machine or a motor rotates one time, when 
dropping the command rotational frequency of a weaving machine or a motor, a frequency control means 
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judges a heavy-loading field based on the number of counts of the pulse signal outputted from the 2nd rotation 
detection means, and drops the command frequency outputted to a motor using an inverter control means with 
the amplification factor of an inverter output frequency in a heavy-loading field. 

[0030] Therefore, by the time it becomes the same instant rotational frequency from the same instant rotational 
frequency while a weaving machine or a motor rotates one time again through the maximum instant rotational 
frequency, a command frequency will rise based on an amplification factor, and the rise of the rotational 
frequency of a weaving machine or a motor is performed. By the time it becomes the same instant rotational 
frequency from the same instant rotational frequency while a weaving machine or a motor rotates one time 
again through the minimum instant rotational frequency, a command frequency will descend based on an 
amplification factor, and descent of the rotational frequency of a weaving machine or a motor is performed. 
Consequently, the rotational frequency of a motor follows control of an inverter control means, and it becomes 
possible to rise or drop the rotational frequency of a weaving machine or a motor efficiently. 
[0031] According to invention according to claim 5, the load effect of a weaving machine detects the instant 
rotational frequency of the weaving machine to a command rotational frequency, or a motor. Within the light 
load transitional zone until the instant rotational frequency of a weaving machine or a motor serves as min until 
a weaving machine or a motor rotates one time, and the instant rotational frequency serves as max, a command 
rotational frequency is raised and the rotational frequency of a weaving machine or a motor is raised. Within the 
heavy-loading transitional zone until the instant rotational frequency of a weaving machine or a motor serves as 
max until a weaving machine or a motor rotates one time, and the instant rotational frequency serves as min, a 
command rotational frequency is dropped and the rotational frequency of a weaving machine or a motor is 
dropped. 

[0032] According to invention according to claim 6, the load effect of a weaving machine detects the instant 
rotational frequency of the weaving machine to a command rotational frequency, or a motor. When the instant 
rotational frequency of a weaving machine or a motor is equal to a command rotational frequency, in a light 
load field until a weaving machine or a motor rotates one time and it becomes equal again through the 
maximum instant rotational frequency [ from ], a command rotational frequency is raised and the rotational 
frequency of a weaving machine or a motor is raised. When the instant rotational frequency of a weaving 
machine or a motor is equal to a command rotational frequency, in a heavy-loading field until a weaving 
machine or a motor rotates one time and it becomes equal to a command rotational frequency again through the 
minimum instant rotational frequency [ from ], a command rotational frequency is dropped and the rotational 
frequency of a weaving machine or a motor is dropped. 
[0033] 

[Example] Hereafter, one example which materialized this invention is explained based on drawing 1 - drawin g 
4 . As shown in drawing 1 and drawing 2 , the Maine motor 2 is formed in the weaving machine 1 . This Maine 
motor 2 is connected to the main shaft 3 of a weaving machine 1. By rotating said Maine motor 2, a main shaft 
3 can rotate and a weaving machine 1 can be operated now. moreover - a weaving machine 1 — a weaving 
machine - the control unit 5 is formed, a weaving machine - the command rotational frequency signal which 
makes a control unit 5 rotate the rotational frequency of a main shaft 3 at the command rotational frequency 
rpm 0 defined beforehand is outputted, or the various equipments formed in weaving machines 1 other than 
main shaft 3 are controlled, in addition, a weaving machine - a control unit 5 outputs the new command 
rotational frequency signal which changes the command rotational frequency rpm 0 of a main shaft 3 into the 
new command rotational frequencies rpmOl and rpm02. 

[0034] The encoder 6 as 1st and 2nd rotation detection means is connected to said main shaft 3, and the 
rotational frequency of the main shaft 3 rotated by the Maine motor 2, i.e., the rotational frequency of a weaving 
machine 1, is detected. And from an encoder 6, if a main shaft 3 rotates one time, 180 A phase pulse signals 
SGI will be outputted. Similarly, from an encoder 6, whenever a main shaft 3 rotates one time, one Z phase 
pulse signal SG2 is outputted. 

[0035] Said Maine motor 2 is connected to revolving-speed-control equipment 7. Revolving-speed-control 
equipment 7 carries out drive control of the Maine motor 2, and controls the rotational frequency of a main shaft 
3. Next, the configuration of revolving- speed-control equipment 7 is explained. 

[0036] Waveform shaping circuits 8 and 9 are established in revolving-speed-control equipment 7. Waveform 
shaping circuits 8 and 9 are connected to the controller 10 as a field judging means, a frequency control means, 
a transit time operation means, an average rotational frequency operation means, and a percent-change 
operation means. The A phase and Z phase pulse signals SGI and SG2 from an encoder 6 are inputted into a 
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waveform shaping circuit 8, respectively. A waveform shaping circuit 8 changes an A phase and Z phase pulse 
signals SGI and SG2, and outputs them to a controller 10. a waveform shaping circuit 9 - a weaving machine - 
- the signal of the command rotational frequency rpm 0 of the main shaft 3 outputted from a control unit 5 is 
inputted. A waveform shaping circuit 9 changes the signal of the command rotational frequency rpm 0, and 
outputs it to a controller 10. 

[0037] Moreover, the inverter control device 11 as an inverter control means is formed in revolving-speed- 
control equipment 7. The inverter control device 1 1 consists of a rectifier circuit 13, a smoothing circuit 14, and 
a switching circuit 15. The three phase power source 12 is connected to a rectifier circuit 13, and AC power 
supply is changed into DC power supply. The DC power supply changed into the direct current by the rectifier 
circuit 13 are graduated by the smoothing circuit 14. The DC power supply graduated by the smoothing circuit 
14 are outputted to a switching circuit 15. 

[0038] The drive circuit 16 which carries out switching control of the switching element which a switching 
circuit 15 does not illustrate is connected to said controller 10. And a controller 10 carries out switching control 
of the switching element which a switching circuit 15 does not illustrate through the drive circuit 16, and 
outputs the three-phase-alternating-current power source used as the command frequency fO to the Maine motor 

2 from a switching circuit 15. 

[0039] the weaving machine of a weaving machine 1 — a control unit 5 - this -- in order to rotate the main shaft 

3 of a weaving machine 1 at the command rotational frequency rpm 0 and to make a weaving machine 1 
operate, the command rotational frequency signal corresponding to the command rotational frequency rpm 0 is 
outputted to a waveform shaping circuit 9. A waveform shaping circuit 9 changes a command rotational 
frequency signal, and outputs it to a controller 10. A controller 10 calculates the command frequency fO for 
rotating a main shaft 3 at the command rotational frequency rpm 0 based on a command rotational frequency 
signal. A controller 10 carries out switching control of the switching element which the switching circuit 15 in 
the inverter control device 1 1 does not illustrate through the drive circuit 16 so that it may become this 
command frequency fO. Then, the inverter output used as the command frequency fO is outputted to the Maine 
motor 2. 

[0040] If the Maine motor 2 drives and a main shaft 3 rotates with the inverter output used as the command 
frequency ft), an encoder 6 will output an A phase and Z phase pulse signals SGI and SG2 to the waveform 
shaping circuit 8 of revolving-speed-control equipment 7. A waveform shaping circuit 8 changes the pulse 
signal of an A phase and Z phase pulse signals SGI and SG2, and outputs it to a controller 10. Z phase pulse 
signal time interval tz from 1 pulse signal of Z phase pulse signal SGI outputted whenever a main shaft 1 
rotates one time to the following 1 pulse signal It measures and a controller 10 is this time interval tz. It is based 
and the average rotational frequency rpm 1 of a main shaft 1 is calculated. Based on (1) type, a controller 10 
calculates this average rotational frequency rpm 1 . 
[0041] 

l(rpm) = 60/time interval tz of average rotational frequencies rpm ~ (1) Formula tz, for example, Z phase pulse 
signal time interval from 1 pulse signal of Z phase pulse signal SGI to the following 1 pulse signal, If a 
controller 10 measures having been set to 0.1 (s), this controller 10 will calculate the average rotational 
frequency rpm 1 based on (1) type. In this case, average rotational frequency rpm 1= 600 (rpm) of a main shaft 
3 It becomes. 

[0042] By the way, it goes for the reed which is not illustrated while the main shaft 3 of a weaving machine 1 
rotates one time to drive in the weft which warp let pass from the predetermined location, and a reed performs 
after that 1 round-trip actuation which returns to a predetermined location. And when a load becomes large by 
actuation of a reed, the load torque concerning the Maine motor 2 becomes large. Then, the slippage of the 
Maine motor 2 increases and the instant rotational frequency rpm 2 decreases. Moreover, when a load turns into 
a minus load small by actuation of a reed, the load torque concerning the Maine motor 2 becomes small. Then, 
the slippage of the Maine motor 2 decreases and the instant rotational frequency rpm 2 increases. Therefore, 
when a main shaft 3 rotates one time by actuation of a reed etc., the occasional instant rotational frequency rpm 
2 of this main shaft 3 will change. Moreover, the fluctuation property of the occasional rotational frequency of a 
main shaft 3 is periodic change. 

[0043] A controller 10 will start the count of the A phase pulse signal SG2 by which resets the count of the A 
phase pulse signal SG2, and a sequential input is carried out after that, if Z phase pulse signal SGI is inputted. 
And if the following Z phase pulse signal SGI is inputted, a count will be reset again and the same count as the 
above will be performed. Moreover, a controller 10 is the A phase pulse signal time interval tA of one period of 
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180 A phase pulse signals SG2, while Z phase pulse signal SGI is inputted and the following Z phase pulse 
signal SGI is inputted (i.e., while a main shaft 1 rotates one time). It measures. A controller 10 is the A phase 
pulse signal time interval tA. It is based and the occasional instant rotational frequency rpm 2 of a main shaft 3 
is calculated. Based on (2) types, a controller 10 calculates this instant average rotational frequency rpm 2. 
[0044] 

2(rpm) = 60/time-interval tA xl80 of instant rotational frequencies rpm -(2) type 180: The number tA of the A 
phase pulse signals SG2 outputted when a main shaft 3 rotates one time, for example, the A phase pulse signal 
time interval of one period of the A phase pulse signal SG2, If a controller 10 measures having been set to 0.5 
(ms), this controller 10 will calculate the instant rotational frequency rpm 2 based on (2) types. In this case, the 
instant rotational frequency rpm 2 of a main shaft 3 = about 667 (rpm) It becomes. 

[0045] A controller 10 asks for the same instant rotational frequency Hrpm2 to which the maximum instant 
rotational frequency MAXrpm2 from which the instant rotational frequency rpm 2 serves as max most, the 
minimum instant rotational frequency MINrpm2 from which the instant rotational frequency rpm 2 serves as 
min most and the instant rotational frequency rpm 2, and the command rotational frequency rpm 0 become 
equal, after calculating the instant rotational frequency rpm 2 of the occasional main shaft 3 while a main shaft 
3 rotates one time. Furthermore, a controller 10 detects the location (part) where a main shaft 3 serves as the 
maximum instant rotational frequency MAXrpm2, the minimum instant rotational frequency MINrpm2, and the 
same instant rotational frequency Hrpm2 based on the count of the A phase pulse signal SGI, after Z phase 
pulse signal SG2 is inputted. 

[0046] Here, the number of counts of the A phase pulse signal SGI when becoming the maximum instant 
rotational frequency MAXrpm2 is set to Nl, the number of counts of the A phase pulse signal SGI when 
becoming the same instant rotational frequency Hrpm2 is set to N2, and the number of counts of the A phase 
pulse signal SGI when becoming the minimum instant rotational frequency MINrpm2 is further set to N3. That 
is, if the instant rotational frequency rpm 2 of a main shaft 3 will turn into the maximum instant rotational 
frequency MAXrpm2 if the number of counts of the A phase pulse signal SGI is set to Nl, and the number of 
counts of the A phase pulse signal SGI is set to N2, the instant rotational frequency rpm 2 of a main shaft 3 will 
turn into the same instant rotational frequency Hrpm2, and further, if the number of counts of the A phase pulse 
signal SGI is set to N3, the instant rotational frequency rpm 2 of a main shaft 3 will turn into the minimum 
instant rotational frequency MINrpm2. 

[0047] And a controller 10 judges the field which the load torque from the maximum instant rotational 
frequency MAXrpm2 to the minimum instant rotational frequency MINrpm2 increases (greatly) to be the 
heavy-loading transitional zone HG, and judges the field where the load torque from the minimum instant 
rotational frequency MINrpm2 to the maximum instant rotational frequency MAXrpm2 decreases (small) to be 
the light load transitional zone RG. 

[0048] Moreover, in the heavy-loading transitional zone HG, a controller 10 calculates the 1st heavy-loading 
transit time thl until it becomes the same instant rotational frequency Hrpm2 from the maximum instant 
rotational frequency MAXrpm2 based on the A phase pulse signal SGI, and the 2nd heavy-loading transit time 
th2 until it becomes the minimum instant rotational frequency MINrpm2 from the same instant rotational 
frequency Hrpm2. Similarly, in the light load transitional zone RG, a controller 10 calculates the 1st light load 
transit time trl until it becomes the same instant rotational frequency Hrpm2 from the minimum instant 
rotational frequency MINrpm2 based on the A phase pulse signal SGI, and the 2nd light load transit time tr2 
until it becomes the maximum instant rotational frequency MAXrpm2 from the same instant rotational 
frequency Hrpm2. 

[0049] the weaving machine of a weaving machine 1 -- if the command rotational frequency rpm 0 outputted 
from a control unit 5 rises and it becomes the new command rotational frequency rpm 01, a controller 10 will 
compare the command rotational frequency rpm 0 with the new command rotational frequency rpm 01, and will 
calculate the increment. A controller 10 makes this increment increase within the light load transitional zone 
RG. Setting to this example, a controller 10 makes the command rotational frequency rpm 0 the new command 
rotational frequency rpm 01 between the same instant rotational frequency Hrpm2 and the maximum instant 
rotational frequency MAXrpm2 in the light load transitional zone RG. 

[0050] At this time, a controller 10 calculates the new command frequency fl based on (3) types based on the 
command rotational frequency rpm 0, the command frequency ft), and the new command rotational frequency 
rpmpOl. 
[0051] 
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(3) new command frequency fl=fDxrpm01/rpm0 — a formula, next a controller 10 deduct the command 
frequency fO from the new command frequency fl called for by (3) formulas, break the increment by the 2nd 
light load transit time tr2, and calculate the rate of increase alpha of the frequency per unit time amount for 
changing into the new command frequency fl . 

[0052] And a controller 10 judges the field of the same instant rotational frequency Hrpm2 in the light load 
transitional zone RG to the maximum instant rotational frequency MAXrpm2 based on the A phase pulse signal 
SGI . In this example, since the location used as the generating point of Z phase pulse signal SG2 and the same 
instant rotational frequency Hrpm2 in the light load transitional zone RG is the same, when an A phase and Z 
phase pulse signals SGI and SG2 are inputted into a controller 10 at coincidence, it is judged that this controller 
10 became the same instant rotational frequency Hrpm2 in the light load transitional zone RG. Then, a 
controller 10 performs switching control of a switching circuit 15 through the drive circuit 16, and changes the 
command frequency fO into the new command frequency fl. That is, a controller 10 increases the command 
frequency fO based on the rate of increase alpha per unit time amount, and when it goes through the 2nd light 
load transit time tr2, it carries out switching control of the switching circuit 15 through the drive circuit 16 so 
that it may become the new command frequency fl . 

[0053] on the contrary, the weaving machine of a weaving machine 1 — if the command rotational frequency 
rpm 0 outputted from a control unit 5 descends and it becomes the new command rotational frequency rpm 02, a 
controller 10 will compare the command rotational frequency rpm 0 with the new command rotational 
frequency rpm 02, and will calculate the decrement. A controller 10 decreases this decrement within the heavy- 
loading transitional zone HG. Setting to this example, a controller 10 makes the command rotational frequency 
rpm 0 the new command rotational frequency rpm 02 between the same instant rotational frequency Hrpm2 and 
the minimum instant rotational frequency MINrpm2 in the heavy-loading transitional zone HG. 
[0054] At this time, a controller 10 calculates the new command frequency f2 based on (4) types based on the 
command rotational frequency rpm 0, the command frequency fO, and the new command rotational frequency 
rpmp02. 
[0055] 

(4) new - command frequency f2=fOxrpm02/rpmO - a formula, next a controller 10 deduct the new command 
frequency f2 called for by (4) formulas from the command frequency fO, break the decrement by the 2nd heavy- 
loading transit time th2, and calculate the percentage reduction beta of the frequency per unit time amount for 
changing into the new command frequency £2. 

[0056] And a controller 10 judges the field of the minimum instant rotational frequency MINrpm2 based on the 
A phase pulse signal SGI from the same instantaneous frequency Hrpm2 in the heavy-loading transitional zone 
HG. In this case, if Z phase pulse signal SG2 is inputted into a controller 10, a controller 10 will start the count 
of the A phase pulse signal SGI . And when the number of counts of the A phase pulse signal SGI is set to N2, 
it judges with a controller 10 being the same instantaneous frequency Hrpm2 in the heavy-loading transitional 
zone HG. Then, a controller 10 performs switching control of a switching circuit 15 through the drive circuit 16, 
and changes the command frequency fO into the new command frequency f2. That is, when it decreases based 
on the percentage reduction beta per unit time amount and goes through the 2nd heavy-loading transit time th2 
in the command frequency fO, a controller 10 carries out switching control of the switching circuit 15 through 
the drive circuit 16 so that it may become the new command frequency f2. 

[0057] Moreover, a controller 10 changes the new command frequencies fl and f2 until the following pulse 
signal SG2 is inputted from the first Z phase pulse signal SG2 inputted into a controller 10, after changing into 
the new command frequencies fl and f2. And Z phase pulse signal time interval tz of the first Z phase pulse 
signal SG2 inputted into a controller 10 after changing into the new command frequencies fl and f2, and the 
following pulse signal SG2 It is based and the average rotational frequency rpm 1 of a main shaft 3 is 
calculated. 

[0058] And a controller 10 judges whether the average rotational frequency rpm 1 and the new command 
rotational frequencies rpmOl and rpm02 become equal, and when equal, it fixes the command frequencies fl 
and f2. Moreover, when the average rotational frequency rpm 1 is not equal to the new command rotational 
frequencies rpmOl and rpm02, a controller 10 changes the command frequencies fl and f2, and as it makes 
equal the average rotational frequency rpm 1 and the new command rotational frequencies rpmOl and rpm02, it 
carries out feedback control. 

[0059] Next, an operation of the revolving-speed-control equipment 7 of the weaving machine constituted as 
mentioned above is explained, a weaving machine 1 is operated — it should make - a weaving machine - a 
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control unit 5 outputs the command rotational frequency signal corresponding to the command rotational 
frequency rpm 0 defined beforehand to a waveform shaping circuit 9. A waveform shaping circuit 9 changes a 
command rotational frequency signal, and outputs it to a controller 10. A controller 10 calculates the command 
frequency fO based on a command rotational frequency signal. A controller 10 carries out switching control of 
the switching element which this switching circuit 15 does not illustrate through the drive circuit 16 so that the 
inverter output used as the command frequency ft) may be outputted from a switching circuit 15. 
[0060] It is outputted to the Maine motor 2, this Maine motor 2 operates, and a main shaft 3 rotates the inverter 
output used as the command frequency fO. An encoder 6 detects rotation of a main shaft 3. Moreover, an 
encoder 6 outputs Z phase pulse signal SG2 to a waveform shaping circuit 8, whenever a main shaft 3 rotates 
one time. Similarly, an encoder 6 outputs 180 A phase pulse signals SGI to a waveform shaping circuit 8 at 
equal spacing, while a main shaft 3 rotates one time. A waveform shaping circuit 8 changes an A phase and Z 
phase pulse signals SGI and SG2, and outputs them to a controller 10. And a controller 10 is Z phase pulse 
signal time interval tz of Z phase pulse SGI. While measuring, it is this Z phase pulse signal time interval tz. 
And the average rotational frequency rpm 1 is calculated based on (1) type. 

[0061] It compares whether a controller 10 has the average rotational frequency rpm 1 and the equal command 
rotational frequency rpm 0. When the average engine speed rpm 1 and the command engine speed rpm 0 are 
equal, a controller 10 fixes the timing which performs switching control of the switching element in a switching 
circuit 15, and fixes the command frequency fO. Moreover, when the average engine speed rpm 1 and the 
command engine speed rpm 0 are not equal, a controller 10 changes the timing which performs switching 
control of the switching element in a switching circuit 15, and it carries out feedback control so that the average 
engine speed rpm 1 and the command engine speed rpm 0 may become equal. 

[0062] Moreover, as shown in drawing 2 , a controller 10 calculates the occasional instant rotational frequency 
rpm 2 of this main shaft 3 based on one period of the A phase pulse signal SGI, and (2) types, while a main 
shaft 3 rotates one time. On the other hand, a controller 10 carries out the sequential count of the number of the 
A phase pulse signals SGI, after resetting a counter at the same time Z phase pulse signal SG2 is inputted. And 
a controller 10 asks for the maximum instant rotational frequency MAXrpm2 of a main shaft 3, the same instant 
rotational frequency Hrpm2 which becomes equal to the command rotational frequency rpm 0, and the 
minimum instant rotational frequency MINrpm2. And a controller 10 detects the number of counts of the A 
phase pulse signal SG2 when becoming the number of counts of the A phase pulse signal SG2 when becoming 
the number of counts of the A phase pulse signal SG2 when becoming the maximum instant rotational 
frequency MAXrpm2, and the same instant rotational frequency Hrpm2, and the minimum instant rotational 
frequency MINrpm2. 

[0063] In the case of this example, if the instant rotational frequency rpm 2 of a main shaft 3 will turn into the 
maximum instant rotational frequency MAXrpm2 if the number of counts of the A phase pulse signal SGI is set 
to Nl, and the number of counts of the A phase pulse signal SGI is set to N2, the instant rotational frequency 
rpm 2 of a main shaft 3 will turn into the same instant rotational frequency Hrpm2. Furthermore, if the number 
of counts of the A phase pulse signal SGI is set to N3, the instant rotational frequency rpm 2 of a main shaft 3 
will turn into the minimum instant rotational frequency MINrpm2. 

[0064] And a controller 10 judges the field which the load torque from the maximum instant rotational 
frequency MAXrpm2 to the minimum instant rotational frequency MINrpm2 increases to be the heavy-loading 
transitional zone HG, and judges the field where the load torque from the minimum instant rotational frequency 
MINrpm2 to the maximum instant rotational frequency MAXrpm2 decreases to be the light load transitional 
zone RG. 

[0065] Moreover, in the heavy-loading transitional zone HG, a controller 10 calculates the 1st heavy-loading 
transit time thl until it becomes the same instant rotational frequency Hrpm2 from the maximum instant 
rotational frequency MAXrpm2 based on the A phase pulse signal SGI, and the 2nd heavy- loading transit time 
th2 until it becomes the minimum instant rotational frequency MINrpm2 from the same instant rotational 
frequency Hrpm2. Similarly, in the light load transitional zone RG, a controller 10 calculates the 1st light load 
transit time trl until it becomes the same instant rotational frequency Hrpm2 from the minimum instant 
rotational frequency MINrpm2 based on the A phase pulse signal SGI, and the 2nd light load transit time tr2 
until it becomes the maximum instant rotational frequency MAXrpm2 from the same instant rotational 
frequency Hrpm2. 

[0066] the above processings are performed by the controller 10 in an instant, and it is shown in drawing 3 in 
the condition that the average rotational frequency rpm 1 of a main shaft 3 is equal to the command rotational 
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frequency rpm 0 - as time amount tl — setting - a weaving machine - suppose that the new command 
rotational frequency signal corresponding to the new command rotational frequency rpm 01 higher than the 
command rotational frequency rpm 0 was outputted to the controller 10 through the waveform shaping circuit 9 
from the control unit 5. Then, a controller 10 compares the command rotational frequency rpm 0 with the new 
command rotational frequency rpm 01, and calculates the increment. A controller 10 makes the command 
rotational frequency rpm 0 the new command rotational frequency rpm 01 between the same instant 
[ increment / this ] rotational frequency Hrpm2 in the light load transitional zone RG, and the maximum instant 
rotational frequency MAXrpm2. Therefore, a controller 10 calculates the new command frequency fl based on 
(3) types based on the command rotational frequency rpm 0, the command frequency fO, and the new command 
rotational frequency rpmpOl. 

[0067] Next, a controller 10 deducts the command frequency fO from the new command frequency fl called for 
by (3) formulas, breaks the increment by the 2nd light load transit time tr2, and calculates the rate of increase 
alpha of the frequency per unit time amount for changing into the new command frequency fl. And it judges 
with the controller 10 having become the same instantaneous frequency [ in / in this controller 10 / the light 
load transitional zone RG ] Hrpm2, when an A phase and Z phase pulse signals SGI and SG2 were inputted 
into a controller 10 at coincidence. Then, a controller 10 increases the command frequency fO based on the rate 
of increase alpha per unit time amount, and when it goes through the 2nd light load transit time tr2, it carries out 
switching control of the switching circuit 15 through the drive circuit 16 so that it may become the new 
command frequency fl . 

[0068] Moreover, a controller 10 does not change the new command frequency fl until the following pulse 
signal SG2 is inputted from the first Z phase pulse signal SG2 inputted into a controller 10, after changing into 
the new command frequency fl. And Z phase pulse signal time interval tz of the first Z phase pulse signal SG2 
inputted into a controller 10 after changing into the new command frequency fl, and the following pulse signal 
SG2 Based on (1) type, the average rotational frequency rpm 1 of a main shaft 3 is calculated. 
[0069] And a controller 10 judges whether the average rotational frequency rpm 1 and the new command 
rotational frequency rpm 01 become equal, and when equal, it fixes the new command frequency fl. Moreover, 
when the average rotational frequency rpm 1 is not equal to the new command rotational frequency rpm 01, a 
controller 10 changes the new command frequency fl, and as it makes equal the average rotational frequency 
rpm 1 and the new command rotational frequency rpm 01, it carries out feedback control. 
[0070] moreover, it is shown in drawing 4 in the condition that the average rotational frequency rpm 1 of a main 
shaft 3 is equal to the command rotational frequency rpm 0 - as - time amount t2 - setting - a weaving 
machine - suppose that the new command rotational frequency signal corresponding to the new command 
rotational frequency rpm 02 lower than the command rotational frequency rpm 0 was outputted to the controller 
10 through the waveform shaping circuit 9 from the control unit 5. Then, a controller 10 compares the command 
rotational frequency rpm 0 with the new command rotational frequency rpm 02, and calculates the decrement. A 
controller 10 makes the command rotational frequency rpm 0 the new command rotational frequency rpm 02 
between the same instant [ decrement / this ] rotational frequency Hrpm2 in the heavy-loading transitional zone 
HG, and the maximum instant rotational frequency MINrpm2. Therefore, a controller 10 calculates the new 
command frequency f2 based on (4) types based on the command rotational frequency rpm 0, the command 
frequency fO, and the new command rotational frequency rpmp02. 

[0071] Next, a controller 10 deducts the command frequency fO from the new command frequency f2 called for 
by (4) formulas, breaks the decrement by the 2nd heavy-loading transit time th2, and calculates the percentage 
reduction beta of the frequency per unit time amount for changing into the new command frequency f2. And a 
controller 10 judges with this controller 10 having become the same instantaneous frequency Hrpm2 in the 
heavy-loading transitional zone HG, when an A phase and Z phase pulse signals SGI and SG2 are inputted into 
a controller 10 and the number of counts of an A phase pulse signal is set to N2. Then, when it decreases based 
on the percentage reduction beta per unit time amount and goes through the 2nd heavy-loading transit time th2 
in the command frequency fO, a controller 10 carries out switching control of the switching circuit 15 through 
the drive circuit 16 so that it may become the new command frequency f2. 

[0072] Moreover, a controller 10 does not change the new command frequency f2 until the following pulse 
signal SG2 is inputted from the first Z phase pulse signal SG2 inputted into a controller 10, after changing into 
the new command frequency f2. And Z phase pulse signal time interval tz of the first Z phase pulse signal SG2 
inputted into a controller 10 after changing into the new command frequency f2, and the following pulse signal 
SG2 Based on (1) type, the average rotational frequency rpm 1 of a main shaft 3 is calculated. 
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[0073] And a controller 10 judges whether the average rotational frequency rpm 1 and the new command 
rotational frequency rpm 02 become equal, and when equal, it fixes the new command frequency f2. Moreover, 
when the average rotational frequency rpm 1 is not equal to the new command rotational frequency rpm 02, a 
controller 10 changes the new command frequency f2, and as it makes equal the average rotational frequency 
rpm 1 and the new command rotational frequency rpm 02, it carries out feedback control. 
[0074] Therefore, the average rotational frequency rpm 1 of a main shaft 3 is raised to the new command 
rotational frequency rpm 01 by the light load transitional zone RG while a main shaft 3 rotates one time. 
Consequently, since the load torque concerning a main shaft 3 is a time of decreasing gradually, even if it raises 
the command frequency fO toward the new command frequency fl by the switching circuit 15, the rotational 
frequency of the Maine motor 2 rises smoothly, and can make the average rotational frequency rpm 1 of a main 
shaft 3 equal to the new command rotational frequency rpm 01 . 

[0075] Moreover, the average rotational frequency rpm 1 of a main shaft 3 is dropped to the new command 
rotational frequency rpm 02 by the heavy-loading transitional zone HG while a main shaft 3 rotates one time. 
Consequently, since the load torque concerning a main shaft 3 is a time of increasing gradually, even if it drops 
the command frequency fO toward the new command frequency f2 by the switching circuit 15, the rotational 
frequency of the Maine motor 2 can descend smoothly, and can make the average rotational frequency rpm 1 of 
a main shaft 3 equal to the new command rotational frequency rpm 02. 

[0076] Consequently, while a main shaft 1 rotates one time, the average rotational frequency rpm 1 equal to the 
command rotational frequency rpm 0 of a main shaft 3 can be made into the average rotational frequency rpm 1 
equal to the new command rotational frequency rpm 01. Similarly, while a main shaft 1 rotates one time, the 
average rotational frequency rpm 1 equal to the command rotational frequency rpm 0 of a main shaft 3 can be 
made into the average rotational frequency rpm 1 equal to the new command rotational frequency rpm 02. 
[0077] Furthermore, even if it changes the command frequency ft) rapidly, rotation of the Maine motor 2 is 
followed. Consequently, an overcurrent can flow to the switching element of a switching circuit 15, this 
switching circuit 15 can perform protected operation, and it can prevent stopping the Maine motor 2, 
[0078] Moreover, it was made to raise the rotational frequency of a main shaft 3 in this example between the 
same instant rotational frequency Hrpm2 in the light load transitional zone RG, and the maximum instant 
rotational frequency MAXrpm2. That is, when load torque became [ the instant rotational frequency rpm 2 of a 
main shaft 3 ] larger than the command rotational frequency rpm 0 small, it was made to raise the rotational 
frequency of a main shaft 3. Consequently, the rotational frequency of a main shaft 3 can be raised smoothly 
and efficiently, and can be made to change. 

[0079] It was made similarly to raise the rotational frequency of a main shaft 3 in this example between the 
same instant rotational frequency Hrpm2 in the heavy-loading transitional zone HG, and the minimum instant 
rotational frequency MINrpm2. That is, when load torque became [ the instant rotational frequency rpm 2 of a 
main shaft 3 ] smaller than the command rotational frequency rpm 0 greatly, it was made to drop the rotational 
frequency of a main shaft 3. Consequently, the rotational frequency of a main shaft 3 can be dropped smoothly 
and efficiently, and can be made to change. 

[0080] Moreover, it asks for the field suitable for rising or dropping the rotational frequency of a main shaft 3 
based on the A phase pulse signal SGI, and it was based on the percent changes alpha and beta per unit time 
amount in the field, and the rotational frequency of a main shaft 3 was risen or dropped. That is, in case the 
rotational frequency of a main shaft 3 is changed, Z phase pulse signal SG2 is not used, but it is carrying out 
based on the A phase pulse signal SGI. And after a rise or descent of the rotational frequency of a main shaft 3 
is performed and being stabilized, it is made to control the rotational frequency of a main shaft 3 by Z phase 
pulse signal SG2. Consequently, when rising or dropping the engine speed of a main shaft 3, it can avoid 
making the engine speed of this main shaft 3 generate overshoot and undershooting. 

[0081] In this example, although shape was taken to the roll control equipment 7 which controls the rotational 
frequency of the main shaft 3 of a weaving machine 1, it is good also as revolving-speed-control equipment 7 
which controls the rotational frequency of the Maine motor 2 and controls operation of a weaving machine 1 . 
[0082] It was made to raise the rotational frequency of a main shaft 3 in this example between the same instant 
rotational frequency Hrpm2 in the light load transitional zone RG, and the maximum instant rotational 
frequency MAXrpm2. In addition, you may make it raise the rotational frequency of a main shaft 3 by whole 
light load transitional-zone RG. Furthermore, it is also possible to set up the field of the arbitration of the light 
load transitional zone RG, and to make it raise the rotational frequency of a main shaft 3 in the field. 
[0083] It was made similarly to drop the rotational frequency of a main shaft 3 between the same instant 
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rotational frequency Hrpm2 in the heavy- loading transitional zone HG 5 and the minimum instant rotational 
frequency MINrpm2. In addition, you may make it drop the rotational frequency of a main shaft 3 by the whole 
heavy-loading transitional-zone HG. Furthermore, it is also possible to set up the field of the arbitration of the 
heavy-loading transitional zone HG, and to make it raise the rotational frequency of a main shaft 3 in the field. 
[0084] Moreover, it set to this example and changed into the rotational frequency which serves as a target at 
once in the field suitable for rising or dropping the rotational frequency of a main shaft 3. In addition, you may 
make it raise gradually the rotational frequency which serves as a target in the field suitable for rising or 
dropping the rotational frequency of a main shaft 3. for example, when the rotational frequency which the 
rotational frequency of a main shaft 3 serves as 600rpm, and serves as a target sets to 700rpm, listen in the field 
suitable for raising the rotational frequency of a main shaft 3 - ** 650rpm is raised. Next, 700rpm is raised in 
the field suitable for raising the rotational frequency of a main shaft 3. In this case, this may be divided into two 
or more more steps although the rotational frequency of 600rpm is set to 700rpm in two steps, on the contrary, 
when the rotational frequency from which the rotational frequency of a main shaft 3 serves as a target by 
600rpm is 500rpm, listen in the field suitable for dropping the rotational frequency of a main shaft 3 — ** 
550rpm may be raised and you may make it descend to 500rpm in the field suitable for dropping the rotational 
frequency of the following main shaft 3 

[0085] Next, although example of another of this invention is explained, since the configuration of a weaving 
machine 1 and revolving-speed-control equipment 7 is the same as that of drawing 1 , explanation is omitted. In 
this example of another, as shown in drawing 5 , while a main shaft 3 rotates one time, a controller 10 detects 
the same instant rotational frequency Hrpm2 in case the same instant rotational frequency Hrpm2 and load 
torque in case load torque decreases based on the A phase pulse signal SGI increase, and makes a field in the 
meantime the light load field RA. Moreover, a controller 10 is based on the A phase pulse signal SGI, and 
calculates the light load field transit time tr3 of the field in the light load field RA (until a rotational frequency 
decreases from the maximum instant rotational frequency MAXrpm2 and it becomes the same instant rotational 
frequency Hrpm2 in this example) appointed beforehand. 

[0086] As shown in drawing 6 , while similarly a main shaft 3 rotates one time, a controller 10 detects the same 
instant rotational frequency Hrpm2 in case the same instant rotational frequency Hrpm2 and load torque in case 
load torque increases based on the A phase pulse signal SGI decrease, and makes a field in the meantime the 
heavy-loading field HA. Moreover, a controller 10 is based on the A phase pulse signal SGI, and calculates the 
heavy-loading field transit time tr4 of the field in the heavy-loading field HA (until a rotational frequency 
increases from the minimum instant rotational frequency MINrpm2 and it becomes the same instant rotational 
frequency Hrpm2 in this example) appointed beforehand. 

[0087] And as shown in drawing 5 , suppose that there were directions which serve as the new command 
rotational frequency rpm 01 by time amount tl in the condition that the average rotational frequency rpm 1 of a 
main shaft 3 is the command rotational frequency rpm 0. Then, a controller 10 deducts the command frequency 
fO from the new command frequency fl, breaks the increment by the light load field transit time tr3, and 
calculates the rate of increase alpha of the frequency for changing into the new command frequency fl while it 
calculates the new command frequency fl corresponding to the new command rotational frequency rpm 01 
based on (3) types. 

[0088] And a controller 10 judges the light load field RA based on the A phase pulse signal SGI, makes the 
command frequency ft) increase based on the rate of increase alpha in the field, is made into the new command 
frequency fl, and raises the average rotational frequency rpm 1 of a main shaft 3 by making the command 
rotational frequency rpm 0 into the new command rotational frequency rpm 01. 

[0089] In this case, the rise of the rotational frequency of a main shaft 3 is made to start from the field where the 
load torque of a main shaft 3 decreases, and the rotational frequency is changed in the range also including the 
field which the load torque of a main shaft 3 increases. However, also in the field which load torque increases, 
the increments in the load torque of a main shaft 3 are still few, and, moreover, the instant rotational frequency 
Hrpm2 of a main shaft 3 is in a condition higher than the command rotational frequency rpm 0. Consequently, 
even if it goes up in the new command frequency fl, the Maine motor 2 can follow and drive the command 
frequency fO to that rise, and the rotational frequency of a main shaft 3 can be smoothly raised to the new 
command rotational frequency rpm 01. 

[0090] On the contrary, as shown in drawing 6 , suppose that there were directions which serve as the new 
command rotational frequency rpm 02 by time amount t2 in the condition that the average rotational frequency 
rpm 1 of a main shaft 3 is the command rotational frequency rpm 0. Then, a controller 10 deducts the new 
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command frequency f2 called for by (4) formulas from the command frequency fD, breaks the decrement by the 
heavy-loading field transit time tr4, and calculates the decrement beta of the frequency for changing into the 
new command frequency f2 while it calculates the new command frequency f2 corresponding to the new 
command rotational frequency rpm 02 based on (4) types. 

[0091] And a controller 10 judges the heavy-loading field HA based on the A phase pulse signal SGI, decreases 
the command frequency fO based on percentage reduction beta in the field, makes it the new command 
frequency f2, and drops the average rotational frequency rpm 1 of a main shaft 3 by making the command 
rotational frequency rpm 0 into the new command rotational frequency rpm 02. 

[0092] In this case, descent of the rotational frequency of a main shaft 3 is made to start from the field which 
the load torque of a main shaft 3 increases, and the rotational frequency is changed in the range also including 
the field where the load torque of a main shaft 3 decreases. However, also in the field to which load torque 
decreases, reduction of the load torque of a main shaft 3 is still slight, and, moreover, the instant rotational 
frequency rpm 2 of a main shaft 3 is in a condition lower than the command rotational frequency rpm 0. 
Consequently, even if it descends to the new command frequency f2, the Maine motor 2 can follow that descent 
and can drive the command frequency fO, and the rotational frequency of a main shaft 3 can be smoothly raised 
to the new command rotational frequency rpm 02. 

[0093] Although the rotational frequency of a main shaft 3 was raised in the light load field RA, the field of the 
arbitration in this field is set up and you may make it raise the rotational frequency of a main shaft 3 in the field 
of that arbitration in this example of another. Although the rotational frequency of a main shaft 3 was dropped 
in the heavy-loading field HA, the field of the arbitration in this field is set up and you may make it drop the 
rotational frequency of a main shaft 3 in the field of that arbitration similarly. 

[0094] In this example, although the encoder 6 with which 180 A phase pulse signals SGI are outputted was 
used while the main shaft 3 rotated one time, the number of these A phase pulse signals SGI may be changed if 
needed. 

[0095] Moreover, in this example, the maximum instant rotational frequency MAXrpm2, the minimum instant 
rotational frequency MINrpm2, the same instant rotational frequency Hrpm2, the heavy-loading transitional 
zone HG, the light load transitional zone RG, the heavy-loading field HA, and the light load field RA were 
detected or judged based on the number of counts of the A phase pulse signal SGI. In addition, when a main 
shaft 3 rotates how many times on the basis of Z phase pulse signal SG2 by the number of counts of the A phase 
pulse signal SGI, it detects whether the maximum instant rotational frequency MAXrpm2, the minimum instant 
rotational frequency MINrpm2, and the same instant rotational frequency Hrpm2 occur, and you may make it 
judge the heavy-loading transitional zone HG, the light load transitional zone RG, the heavy-loading field HA, 
and the light load field RA based on an include angle. 
[0096] 

[Effect of the Invention] Since the command frequency which judges the light load transitional zone until a 
weaving machine or a motor rotates one time, and the heavy-loading transitional zone, and is outputted to a 
motor from an inverter control means within the light load transitional zone is rapidly raised according to 
invention according to claim 1 as explained in full detail above, the rotational frequency of a weaving machine 
or a motor can be raised smoothly, and can be made to follow. Moreover, since the command frequency 
outputted to a motor from an inverter control means within the heavy-loading transitional zone is dropped 
rapidly, the rotational frequency of a weaving machine or a motor can be dropped smoothly, and it can be made 
to follow. 

[0097] Since the command frequency which judges a light load field until a weaving machine or a motor rotates 
one time, and a heavy-loading field and by which a load is outputted to a motor from an inverter control means 
in a small light load field is raised rapidly according to invention according to claim 2, the rotational frequency 
of a weaving machine or a motor can be raised smoothly, and can be made to follow. Moreover, since the 
command frequency by which a load is outputted to a motor from an inverter control means in a large heavy- 
loading field is dropped rapidly, the rotational frequency of a weaving machine or a motor can be dropped 
smoothly, and it can be made to follow. 

[0098] Since the command frequency outputted to a motor from an inverter control means in the percent change 
which judged the light load transitional zone until a weaving machine or a motor rotates one time, and the 
heavy-loading transitional zone, and was called for by the percent-change operation means within the light load 
transitional zone is raised rapidly according to invention according to claim 3, the number of rotations of a 
weaving machine or a motor is raised smoothly, and it can avoid generating overshoot. Moreover, since the 
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command frequency outputted to a motor from an inverter control means in the percent change called for by the 
percent-change operation means within the heavy-loading transitional zone is dropped rapidly, the rotational 
frequency of a weaving machine or a motor is dropped smoothly, and it generates undershooting, and can avoid 
being. 

[0099] Since the command frequency outputted to a motor from an inverter control means in the percent change 
which the light load field until a weaving machine or a motor rotates one time, and the heavy-loading field were 
judged, and was asked for the load by the percent-change operation means in the small light load field is raised 
rapidly according to invention according to claim 4, the number of rotations of a weaving machine or a motor is 
raised smoothly, and it can avoid generating overshoot. Moreover, since the command frequency outputted to a 
motor from an inverter control means in the percent change asked for the load by the percent-change operation 
means in the large heavy-loading field is dropped rapidly, the rotational frequency of a weaving machine or a 
motor is dropped smoothly, and it can avoid generating undershooting. 

[0100] According to invention according to claim 5, since a command rotational frequency is rapidly raised 
within the light load transitional zone until a weaving machine or a motor rotates one time, the rotational 
frequency of a weaving machine or a motor can be raised smoothly. Moreover, since a command rotational 
frequency is rapidly dropped within the heavy-loading transitional zone until a weaving machine or a motor 
rotates one time, the rotational frequency of a weaving machine or a motor can be dropped smoothly. 
[0101] According to invention according to claim 6, since a command rotational frequency is rapidly raised in a 
light load field until a weaving machine or a motor rotates one time, the rotational frequency of a weaving 
machine or a motor can be raised smoothly. Moreover, since a command rotational frequency is rapidly dropped 
in a heavy-loading field until a weaving machine or a motor rotates one time, the rotational frequency of a 
weaving machine or a motor can be dropped smoothly. 
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